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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic/inorganic composite gradient material whose composition continuously varies 
in the thickness direction and which is useful in various applications as a new functional material. 

SOLUTION: An organic/inorganic composite gradient material comprises a composite in which an organic polymer compound and a 
metallic compound have been chemically bonded and has a structure in which the content of the metallic compound continuously 
varies in the direction from the depth of the material to its surface. A method of preparing the organic/inorganic composite 
gradient material comprises forming a coated film composed of a specific organic/inorganic composite film-forming coating 
solution on an organic substrate and drying the resulting film with heating. A film-forming coating material is composed of the 
organic/inorganic composite gradient material. An article is coated with the film-forming coating material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic-inorganic compound inclination ingredient with which it is organic-inorganic composite material containing the 
chemical bond object of an organic high molecular compound and a metal system compound, and content of the metal system 
compound in an ingredient is characterized by having the component inclination structure of changing in the depth direction from 
the front face of an ingredient continuously. 

[Claim 2] The organic -in organic compound inclination ingredient according to claim 1 which is what organic-inorganic composite 
material becomes from the chemical bond object of an organic high molecular compound and a metal system compound. 
[Claim 3] The organic -in organic compound inclination ingredient according to claim 1 or 2 whose metal system compound is a 
metallic-oxide system compound. 

[Claim 4] The organic-inorganic compound inclination ingredient according to claim 1 or 2 whose metal system compound is a metal 
nitride system compound which comes to carry out a chemical bond to an organic high molecular compound through a metallic- 
oxide system compound. 

[Claim 5] An organic-inorganic compound inclination ingredient given in any 1 term of claims 1-4 whose thickness is 5 micrometers 
or less. 

[Claim 6] The organic - inorganic compound inclination ingredient according to claim 3 or 5 which is the thing to which the chemical 
bond object of an organic high molecular compound and a metal system compound comes to carry out hydrolysis processing of the 
mixture of the organic high molecular compound which has in a molecule the metal content radical which can be combined with a 
metallic oxide by hydrolysis, and the metallic compounds which can form a metallic oxide by hydrolysis. 

[Claim 7] The organic-inorganic compound inclination ingredient according to claim 4 or 5 with which the chemical bond object of 
an organic high molecular compound and a metal system compound comes to carry out hydrolysis processing of the organic high 
molecular compound which has in a molecule the metal content radical which can be combined with a metal nitride polymer by 
hydrolysis, and the mixture with a metal nitride polymer. 

[Claim 8] The organic high molecular compound which has in a molecule the metal content radical which can be combined with a 
metallic oxide or a metal nitride polymer by hydrolysis is copolymerization or the organic-inorganic compound inclination ingredient 
according to claim 6 or 7 which is made to carry out condensation polymerization and is obtained about the monomer which has the 
above-mentioned metal content radical, and the monomer which does not contain a metal. 

[Claim 9] The organic - inorganic compound inclination ingredient according to claim 8 whose organic high molecular compound 
which has in a molecule the metal content radical which can be combined with a metallic oxide or a metal nitride polymer by 
hydrolysis is the copolymer of the monomer which has an ethylene nature partial saturation radical, and the monomer containing an 
ethylene nature partial saturation radical and the above-mentioned metal content radical. 

[Claim 10] The organic-inorganic compound inclination ingredient according to claim 6 whose metallic compounds which can form a 
metallic oxide by hydrolysis are metal alkoxides. 

[Claim 11] An organic-inorganic compound inclination ingredient given in any 1 term of claims 1-10 whose fields which consisted of 
a filmy material formed on the organic base material, and are in contact with the organic base material of this filmy material on 
parenchyma are organic macromolecule system compound components and another open system sides of whose are metal system 
compound components. 

[Claim 12] (A) The organic high molecular compound which has in a molecule the metal content radical which can be combined with 
a metallic oxide or a metal nitride polymer by hydrolysis, and the metallic compounds which can form a metallic oxide by (B) (b) 
hydrolysis. Or after [ which does not carry out hydrolysis processing of the mixture with a (b) metal nitride polymer ] carrying out 
[ a ** or ] hydrolysis processing and preparing coating liquid. The manufacture approach of an organic - inorganic compound 
inclination ingredient given in any 1 term of claims 1-4 characterized by forming the paint film which consists of the above- 
mentioned coating liquid on the substrate which consists of organic material, and subsequently carrying out stoving processing. 
[Claim 13] The approach according to claim 12 the thickness of a dry paint film is 5 micrometers or less. 

[Claim 14] (A) The organic high molecular compound which has the metal content radical which can be combined with a metallic 
oxide or a metal nitride polymer by hydrolysis in the molecule of a component is copolymerization or the approach according to 
claim 12 or 13 which is made to carry out condensation polymerization and is acquired about the monomer which has the above- 
mentioned metal content radical, and the monomer which does not contain a metal. 

[Claim 15] (A) An approach given in any 1 term of claims 12-14 whose organic high molecular compounds which have the metal 
content radical which can be combined with a metallic oxide or a metal nitride polymer by hydrolysis in the molecule of a 
component are the copolymers of the monomer which has an ethylene nature partial saturation radical, and the monomer containing 
an ethylene nature partial saturation radical and the above-mentioned metal content radical. 

[Claim 16] (B) Approach given in any 1 term of claims 12-15 whose metallic compounds which can form a metallic oxide by 
hydrolysis of a (b) component are metaled alkoxides. 

[Claim 17] The coating agent characterized by making the coat which becomes claim 1 thru/or any 1 term of 11 from the organic- 
inorganic compound inclination ingredient of a publication form on a base material. 

[Claim 18] (A) The coating agent according to claim 17 which consists of coating liquid which does not carry out hydrolysis 
processing of the organic high molecular compound which has in a molecule the metal content radical which can be combined with a 
metallic oxide or a metal nitride polymer by hydrolysis, the metallic compounds which can form a metallic oxide by (B) (b) 
hydrolysis, or the mixture with a (b) metal nitride polymer, and which was obtained [ the ** or ] by carrying out hydrolysis 



processing. 

[Claim 19] The coating agent according to claim 17 or 18 used as an object for paint film formation to an organic base material. 
[Claim 20] The coating agent according to claim 17 or 18 used as adhesives with an organic material, inorganic, or a metallic 
material. 

[Claim 21] The coating agent according to claim 17 or 18 used as an object for interlayer formation made to intervene between an 
organic base material and the coat layer which contains an inorganic system or a metal system ingredient at least. 
[Claim 22] The coating agent according to claim 21 whose coat layer which contains an inorganic system or a metal system 
ingredient at least is a photocatalyst activity ingredient layer. 

[Claim 23] The coating agent according to claim 21 whose coat layer which contains an inorganic system or a metal system 
ingredient at least is an inorganic system or a metal system conductivity ingredient layer. 

[Claim 24] The coating agent according to claim 21 which is the rebound ace court layer in which the coat layer which contains an 
inorganic system or a metal system ingredient at least contains an inorganic system or a metal system ingredient. 
[Claim 25] The coating agent according to claim 21 whose coat layer which contains an inorganic system or a metal system 
ingredient at least is an inorganic system, a metal system material-for-optical-recording layer, an inorganic system, or a metal 
system dielectric layer. 

[Claim 26] The coating agent according to claim 17 or 18 used as an object for interlayer formation made to be placed between 
front faces between the metal system base materials and photocatalyst activity ingredient layers which have an organic system 
paint film. 

[Claim 27] The coating agent according to claim 22 or 26 whose photocatalyst activity ingredient layer is the titanium-dioxide 
coating film. 

[Claim 28] The base material characterized by using the organic-inorganic compound inclination ingredient of a publication for claim 
1 thru/or any 1 term of 1 1 . 

[Claim 29] The base material according to claim 28 which is an organic base material. 

[Claim 30] The base material according to claim 29 which is what has the coat layer in which an organic base material makes an 
organic-inorganic compound inclination ingredient placed between as an interlayer, and contains an inorganic system or a metal 
system ingredient at least. 

[Claim 31] The base material according to claim 28 which is a metal system base material which an organic-inorganic compound 
inclination ingredient is made to intervene as an interlayer, and has a photocatalyst activity ingredient layer, and with which an 
organic system paint film is prepared in a front face. 

[Claim 32] The charge of organic - inorganic binder characterized by using the organic-inorganic compound inclination ingredient of 
a publication for claim 1 thru/or any 1 term of 1 1 as adhesives. 

[Claim 33] Goods characterized by having the coat layer which the organic-inorganic compound inclination ingredient of a 
publication is made placed between claim 1 thru/or any 1 term of 1 1 as an interlayer, and contains an inorganic system or a metal 
system ingredient at least. 

[Claim 34] Goods according to claim 33 whose coat layer which contains an inorganic system or a metal system ingredient at least 
is a photocatalyst activity ingredient layer. 

[Claim 35] Goods according to claim 33 whose coat layer which contains an inorganic system or a metal system ingredient at least 
is an inorganic system or a metal system conductivity ingredient layer. 

[Claim 36] Goods according to claim 33 which are the rebound ace court layers in which the coat layer which contains an inorganic 
system or a metal system ingredient at least contains an inorganic system or a metal system ingredient. 

[Claim 37] Goods according to claim 33 whose coat layer which contains an inorganic system or a metal system ingredient at least 
is an inorganic system, a metal system material -for-optical-recording layer, an inorganic system, or a metal system dielectric layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the application of a new organic-inorganic compound inclination ingredient, its 
manufacture approach, and this inclination ingredient. This invention is organic-inorganic composite material containing the 
chemical bond object of an organic high molecular compound and a metal system compound in more detail. It has the component 
inclination structure where the content of this metal system compound changes in the thickness direction of an ingredient 
continuously. An organic-inorganic compound inclination ingredient useful for various applications as high-performance material, the 
coating agent for coat formation which becomes the approach list which manufactures this thing efficiently from this inclination 
ingredient, For example, it is related with the base material and goods which used the coating agent and this inclination ingredient 
which are used as an object for interlayers made to intervene between adhesives with a paint film, an organic material, inorganic, or 
a metallic material and an organic base material, an inorganic system, or a metal system ingredient layer. 
[0002] 

[Description of the Prior Art] It becomes difficult to make it satisfied with a single high molecular compound in recent years with 
diversification of the demand about the engine performance of organic polymeric materials and a function, and adding and 
compound-izing a dissimilar material with a property which is different in a high molecular compound is performed. For example, 
physical-properties reforming by distributing reinforcement in organic polymeric materials is performed widely, the inorganic filler of 
the shape of powder, such as organic [, such as a carbon fiber, a glass fiber, a metal fiber, ceramic fiber, and an aramid fiber. ]. an 
inorganic fibrous material or a calcium carbonate, a silica, and an alumina, etc. is added, and, specifically, distributing homogeneity is 
performed. Moreover, research which makes a new function discover is also briskly done by mixing a high molecular compound of a 
different kind, making it compatibility-ize through a compatibilizer by the case, and polymer-alloy-izing. 

[0003] On the other hand, the metal-ceramic compound functionally gradient material for which the presentation of an ingredient is 
changed little by little and the functionally gradient material which is the composite material with which properties completely differ 
on a table and the reverse side attracts attention for example, which has the thermal resistance of the ceramics and metaled 
reinforcement is developed as an airframe ingredient of a supersonic transport etc. recently. 

[0004] Such a functionally gradient material is classified into an inorganic inclination ingredient, an organic inclination ingredient, and 
an organic-inorganic compound inclination ingredient. By controlling the distribution density which mixes two or more ingredients, 
for example, two or more inorganic materials of a different kind, two or more organic materials of a different kind or one or more 
sorts of organic materials, and one or more sorts of inorganic materials, and changes with locations, orientation, etc. From making 
the physical properties of two or more component ingredients discover, and getting, space and the aeronautical-navigation field, the 
automobile field, the electronics field, the medical field, the energy field, and use [ in / a radiation, the shielding field of an 
electromagnetic wave, etc. / further ] are expected, for example. 

[0005] by the way, the so-called Honda-Fujishima effectiveness ["an industrial-chemistry magazine" by which the photolysis of the 
water is carried out to hydrogen and oxygen by making semi-conductors, such as a titanium dioxide, into a photoelectrical pole — 
since the 72nd volume, and the 108th - 1 13-page (1969)] were found out, development and utilization research of a photocatalyst 
have come to be done briskly. If semi-conductor particles, such as a titanium dioxide, are excited with the light of the energy more 
than that band gap, an electron will arise in a conduction band, and an electron hole will be generated in a valence band, and this 
photocatalyst will be rich in this energy, and will use an electronic-electron hole pair. 

[0006] Such a photocatalyst is applied, for example, deordorization, antifouling, antibacterial, sterilization, decomposition, removal of 
the various matter which poses a problem on the environmental pollution in waste water and waste gas further, etc. are considered. 
Although metallic sulfide, such as metallic oxides, such as the compound which has the semi-conductor-property of former 
versatility as a photocatalyst, for example, a titanium dioxide, an iron oxide, tungstic oxide, and a zinc oxide, a cadmium sulfide, and 
zinc sulfide, etc. is known, the titanium dioxide, especially the anatase mold titanium dioxide are useful as a practical photocatalyst 
in these. This titanium dioxide shows the photocatalyst activity which was excellent by absorbing the light of the specific 
wavelength of the ultraviolet-rays field included in everyday light, such as sunlight, and demonstrates functions, such as antifouling, 
deodorization, antibacterial, air cleaning, water purification, and a super-hydrophilic property, by the powerful oxidation originating in 
this photocatalyst operation. 

[0007] Such a photocatalyst function that photocatalysts, such as a titanium dioxide, have is demonstrated effectively, and 
research which uses it industrially is done briskly now. For example, it will be possible to give the operation which disassembles the 
organic substance into an ingredient front face only by irradiating light, and it will be begun to put dirt in practical use with pile 
glass, a tile, a toilet bowl, etc., if a photocatalyst is covered on the surface of an ingredient or is made to mix into the paint film on 
the front face of an ingredient. Moreover, development research of the various functional products using this photocatalyst is 
performed positively, the building materials which disassemble the nitrogen oxides used as the ringleader of (1) air pollution with 
solar light energy and (2), while carrying out spontaneous decomposition of the adhering dirt which comes to cover a glass front 
face with a transparent photocatalyst [ for example. ] Come to prepare a photocatalyst layer in a film front face using the super- 
hydrophilic property and antifouling property ability of glass and (3) photocatalysts which have antibacterial effectiveness. 
Utilization of the agent for waste water treatment which comes to cover titanium-dioxide impalpable powder to the window film 
stuck on side front front faces, such as a glass window, and (4) silica-gel particle is considered. 

[0008] However, photocatalysts. such as a titanium dioxide with a photocatalyst function, are not simply supported to organic 
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substrates, such as plastics, but need a certain binder in many cases. Moreover, if this photocatalyst is directly coated on an 
organic substrate or is made to mix into this base material, the problem which says that it does not escape that an organic 
substrate deteriorates according to a photocatalyst operation for a short time will arise. 

[0009] Although to prepare the coating film of photo catalysts, such as a titanium dioxide, through organic system adhesives etc. on 
an organic substrate in order to solve such a problem is also tried, the adhesive property of a binder and a photocatalyst object 
falls with time in this case, or the situation which is not desirable as for generating of nebula-izing and the interference color etc. is 
invited. Moreover, although to prepare the coating film of photocatalysts, such as a titanium dioxide, through inorganic system 
adhesives etc., for example on an organic substrate is also tried, in this case, an adhesive property with a substrate is not enough, 
or a crack etc. occurs in the glue line itself gradually, and the situation which is not desirable as for an adhesive fall with a binder 
and a base with time as a result, generating of nebula-izing and the interference color, etc. is invited. Moreover, to develop the 
microcapsule which covered photocatalysts, such as a titanium dioxide, with the silica, to mix this microcapsule into an organic 
base, and to give deodorization and an antibacterial function is tried. Since a photocatalyst cannot expose such a microcapsule to a 
front face easily, many minute holes exist in the capsule and the small organic substance of a molecule can enter while degradation 
of an organic substrate is controlled, a catalyst function is demonstrated effectively. However, it is also difficult for the 
microcapsule of such structure to make the photocatalyst activity into high activity, and it is difficult to fully apply the 
hydrophilization phenomenon which is another description of a photocatalyst. Moreover, complicated actuation is needed for the 
manufacture approach, and it has the fault of not escaping a manufacturing cost costing dearly. 

[0010] On the other hand, the layer which consists of various inorganic systems or metal system ingredients other than said 
photocatalyst activity ingredient, for example, a conductive ingredient, a rebound ace court agent, material for optical recording, 
magnetic powder, an infrared absorption ingredient, etc. is prepared on a plastics base material, and producing high-performance 
material is performed widely. Since adhesion with a base material is generally inadequate when preparing such an inorganic system 
or a metal system ingredient layer on a plastics base material, an inorganic system primer layer is prepared on a plastics base 
material, and the method of making an inorganic system or a metal system ingredient layer form on it is used well. However, in this 
approach, although the adhesion with an inorganic system primer layer, an inorganic system, or a metal system ingredient layer was 
good, the adhesion of a plastics base material and an inorganic system primer layer had the problem of it being inferior to heat- 
resistant adhesion, or adhesion falling by the passage of time rather than was necessarily enough. Therefore, development of the 
technique of making an inorganic system or a metal system ingredient layer forming with sufficient adhesion on a plastics base 
material was desired. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation. The new various applications as high- 
performance material, For example, it is prepared between a paint film, and an organic material, inorganic or adhesives with a 
metallic material, an organic base material and a photocatalyst paint film. For applications, such as an interlayer which prevents 
degradation of an organic base material, and an interlayer which raises adhesion with an organic base material, an inorganic system, 
or a metal system ingredient layer, [ useful ] A presentation aims at offering the method of manufacturing efficiently the organic- 
inorganic compound inclination ingredient which changes continuously, and this thing, and its application in the thickness direction. 
[0012] 

[Means for Solving the Problem] The organic high molecular compound which has the metal content radical which can be combined 
with a metallic oxide or a metal nitride polymer by hydrolysis in a molecule as a result of repeating research wholeheartedly, in 
order that this invention persons may attain said purpose, and the metallic compounds which can form a metallic oxide by 
hydrolysis, Or the coating liquid which does not carry out hydrolysis processing of the mixture with a metal nitride polymer and 
which was obtained [ the ** or ] by carrying out hydrolysis processing is applied on an organic substrate. Organic-inorganic 
composite material containing the chemical bond object of the organic high molecular compound and metal system compound which 
are formed by carrying out stoving processing The content of the metal system compound in an ingredient is the new organic- 
inorganic compound inclination ingredient which has the component inclination structure of changing in the depth direction from the 
front face of an ingredient continuously, and it came to complete this invention for it being useful for said application based on a 
header and this knowledge. 

[0013] Namely, this invention is organic-inorganic composite material containing the chemical bond object of (1) organic high 
molecular compound and a metal system compound. The organic-inorganic compound inclination ingredient with which content of 
the metal system compound in an ingredient is characterized by having the component inclination structure of changing in the 
depth direction from the front face of an ingredient continuously, (2) The coating agent characterized by making the coat which 
consists of the above-mentioned organic-inorganic compound inclination ingredient form on a base material, The coating agent 
used as an object for interlayer formation made to intervene preferably between the object for paint film formation and organic 
material to an organic base material, inorganic or the object for adhesives with a metallic material and an organic base material, and 
the coat layer that contains an inorganic system or a metal system ingredient at least, (3) The base material characterized by using 
the above-mentioned organic-inorganic compound inclination ingredient, (4) The charge of organic - inorganic binder characterized 
by using the above-mentioned organic-inorganic compound inclination ingredient as adhesives. And the goods characterized by 
having the coat layer which a (5) above-mentioned organic-inorganic compound inclination ingredient is made to intervene as an 
interlayer. and contains an inorganic system or a metal system ingredient at least are offered. 

[0014] Moreover, the organic high molecular compound which has the metal content radical which can be combined with a metallic 
oxide or a metal nitride polymer by hydrolysis in the (A) molecule if said organic-inorganic compound inclination ingredient follows 
this invention and metallic compounds which can form a metallic oxide by (B) (b) hydrolysis, Or after [ which does not carry out 
hydrolysis processing of the mixture with a (b) metal nitride polymer ] carrying out [ a ** or ] hydrolysis processing and preparing 
coating liquid, the paint film which consists of the above-mentioned coating liquid can be formed on the substrate which consists of 
organic material, and it can manufacture by subsequently carrying out stoving processing. 
[0015] 

[Embodiment of the Invention] The organic - inorganic compound inclination ingredient of this invention has the component 
inclination structure of an organic high molecular compound and a metal system compound being organic-inorganic composite 
material containing the complex which comes to carry out a chemical bond, and organic - inorganic composite material which 
consists of this complex preferably, and changing continuously [ the content of the metal system compound in an ingredient ] from 
an ingredient front face to the depth direction. 

[0016] The check of such component inclination structure can be performed by performing sputtering to the paint film front face of 
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an organic-inorganic compound inclination ingredient prepared on the substrate which consists for example, of organic material, 
shaving the film on it, and measuring the content of the carbon atom on the front face of the film, and a metal atom by X-ray 
photoelectron spectroscopy etc. with time on it. If an example is given and explained concretely, drawing 1 will be set in the below- 
mentioned example 1. Organic - inorganic composite material with a thickness of 0.6 micrometers prepared on the 
polymethylmethacrylate substrate (as a metal atom) Although the paint film front face before performing sputtering is occupied by 
the silicon atom about about 100% as been the graph which shows relation with the content of the sputtering time amount in the 
paint film which becomes including a silicon atom, a carbon atom, and a silicon atom and shown in this drawing While the film follows 
on being deleted by sputtering and the content of the silicon atom on the front face of the film decreases, the content of a carbon 
atom increases and a film front face serves as only a carbon atom from the time of sputtering time amount passing over for about 
30 minutes mostJy. 

[0017] That is, in this inclination ingredient, it is shown that the content of the metallic-oxide system compound in an ingredient is 
decreasing serially in the direction of a substrate from the front face. 

[0018] The organic-inorganic compound inclination ingredient of this invention is characterized by containing the complex in which 
the metal system compound carried out the chemical bond to the organic high molecular compound, and the complex by such 
chemical bond can be made to form easily by the approach of this invention explained later. 

[0019] Although the metal nitride system compound which especially a limit does not have about the class of metal system 
compound in the inclination ingredient of this invention, and comes to carry out a chemical bond to an organic high molecular 
compound through a metallic-oxide system compound or a metallic-oxide system compound can be mention, that in which it is form 
with a sol-gel method and deals is desirable, and can mention preferably the oxide system compound of the metal choose, for 
example from silicon, titanium, a zirconium, and aluminum as such a metal system compound. These metal system compounds may 
contain one sort of metals, and may contain two or more sorts of metals. 

[0020] Moreover, as a content of the above-mentioned metal system compound in the inclination ingredient of this invention, 
although there is especially no limit, it is metallic-oxide conversion and is 5 - 98 % of the weight usually 50 - 90% of the weight of 
the range especially preferably 20 to 98% of the weight preferably. What is necessary is not to be restricted that what is necessary 
is [ especially ] just what can be film-production-ized as the polymerization degree and molecular weight of an organic high 
molecular compound, but just to select suitably according to the class of high molecular compound, desired paint film physical 
properties, etc. Furthermore, the thing of the range 5 micrometers or less of the thickness of whose are 0.01-1.0 micrometers is 
suitable for especially the inclination ingredient of this invention from points, such as lopsidedness and paint film engine 
performance. 

[0021] Such an organic-inorganic compound inclination ingredient can be efficiently manufactured by the approach of this invention 
shown below. The metal content radical which can be first combined with a metallic oxide or a metal nitride polymer by hydrolysis in 
the (A) molecule in the approach of this invention (A hydrolysis nature metal content radical may be called hereafter.) The organic 
high molecular compound which it has, and metallic compounds which can form a metallic oxide by (B) (b) hydrolysis (hydrolysis 
nature metallic compounds may be called hereafter) Or ** it does not carry out hydrolysis processing of the mixture with a (b) 
metal nitride polymer, hydrolysis processing of is done, and coating liquid is prepared. 

[0022] As a metal in the metallic compounds which can form a metallic oxide by hydrolysis which is the metal content radical and 
(B) (b) component which can be combined with a metallic oxide or a metal nitride polymer by hydrolysis in the organic high 
molecular compound which is the above-mentioned (A) component, or the metal nitride polymer of a (b) component, as being 
chosen, for example from silicon, titanium, a zirconium, and aluminum, one sort can be preferably mentioned as it is few. 
[0023] The organic high molecular compound which has the metal content radical which can be combined with a metallic oxide or a 
metal nitride polymer by hydrolysis in the molecule which is the above-mentioned (A) component can obtain the monomer which 
has for example, this metal content radical, and the monomer which does not contain a metal copolymerization or by carrying out 
condensation polymerization. 

[0024] As a metal content radical which can be combined with a metallic oxide or a metal nitride polymer by hydrolysis here, it is a 
general formula (I), for example. 
- M1R1n-1 — (I) 

(Although R1 is a hydrolysis nature machine or an un-hydrolyzing nature machine among a formula) By hydrolysis, when it is 
required to be the hydrolysis nature machine which can carry out a chemical bond to the (B) component and R1 is plurality, at least 
one of them every — R1 may be mutually the same and you may differ, and M1 is metal atoms, such as silicon, titanium, a 
zirconium, and aluminum, and n is the valence of the metal atom M1. The radical expressed can be mentioned. 
[0025] In the above-mentioned general formula (I), as a hydrolysis nature machine which can carry out a chemical bond to the (B) 
component by hydrolysis of R1, halogen atoms, such as an alkoxyl group, an isocyanate radical, and a chlorine atom, an oxy-halogen 
radical, an acetylacetonate radical, etc. are mentioned, for example, and. on the other hand, a low-grade alkyl group etc. is 
preferably mentioned, for example as an un-hydrolyzing nature machine which does not carry out a chemical bond to the (B) 
component. 

[0026] As a metal content radical expressed with the above-mentioned general formula (I) For example, a trimethoxysilyl radical, a 
triethoxy silyl radical, a tree n-propoxy silyl radical, A triisopropoxy silyl radical, a tree n-butoxy silyl radical, a TORIISO butoxy silyl 
radical, A tree sec-butoxy silyl radical, a tree tert-butoxy silyl radical. A trichlorosilyl radical, a dimethyl methoxy silyl radical, a 
methyl dimethoxy silyl radical, A dimethyl chlorosilyl group, methyidichlorosilyl group, a tri-isocyanate silyl radical, Trimethoxy 
titanium radicals, such as a MECHIRUJI isocyanato silyl radical, a TORIETOKISHI titanium radical, A tree n-propoxy titanium 
radical, a triisopropoxy titanium radical, A tree n-butoxy titanium radical, a TORIISO butoxy titanium radical, To a tree sec-butoxy 
titanium radical, a tree tert-butoxy titanium radical, a TORIKURORO titanium radical, and a pan A trimethoxy zirconium radical, a 
TORIETOKISHI zirconium radical, a tree n-propoxy zirconium radical, A triisopropoxy zirconium radical, a tree n-butoxyzirconium 
radical, To a TORIISO butoxyzirconium radical, a tree sec-butoxyzirconium radical, a tree tert-butoxyzirconium radical, a 
TORIKURORO zirconium radical, and a pan A dimethoxy aluminum radical, a diethoxy aluminum radical, a G n-propoxy aluminum 
radical, A JIISO propoxy aluminum radical, a G n-butoxy aluminum radical, a JIISO butoxy aluminum radical, a G sec-butoxy 
aluminum radical, a G tert-butoxy aluminum radical, a TORIKURORO aluminum radical, etc. are mentioned. 
[0027] A desired high molecular compound is obtained by carrying out radical copolymerization of the monomer which has the 
monomer which has the metal content radical expressed with an ethylene nature partial saturation radical and said general formula 
(I) as an example of the above-mentioned copolymerization, and an ethylene nature partial saturation radical, and does not contain 
a metal. Specifically, it is a general formula (II). 



[Formula 1] 
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CH^C-COO-A-M'-R 1 ,,.! ...(II) 



( — the inside of a formula, and R2 — a hydrogen atom or a methyl group, and A — an alkyfene group — the alkylene group of 
carbon numbers 1-4, and R1, M1 and n are preferably the same as the above.) — one or more sorts of acrylic ester which uses the 
atkyl group containing the metal content radical expressed as an ester component (meta), and general formula (III) 
[Formula 2] 

f 

ch 2 =c-x ...(m) 

( — a hydrogen atom or a methyl group, and X of R3 are the organic radicals of monovalence among a formula.) — the monomer 
which has the ethylene nature partial saturation radical expressed — especially — desirable — general formula (HI— a) 
[Formula 3] 
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ch 2 =c-coor 4 „.(m-a) 



( — R4 is an alkyl group, a cycloalkyl radical, an aryl group, or an aralkyl radical among a formula, and R3 is the same as the above.) 
— the approach of carrying out radical copolymerization of one or more sorts of acrylic ester expressed (meta) can be mentioned. 
[0028] The radical in which macromolecule quantification by condensation is possible instead of the above-mentioned ethylene 
nature partial saturation radical as an example of condensation polymerization on the other hand, For example, the monomer which 
has the metal content radical expressed with two or more the functional groups and said general formulas (I) which generates amide 
association, an ester bond, or a urethane bond by condensation, A desired high molecular compound is obtained by the approach of 
carrying out condensation polymerization of the monomer which has the radical in which macromolecule quantification by 
condensation is possible, for example, two or more functional groups which generate amide association, an ester bond, or a 
urethane bond by condensation, and does not contain a metal content radical etc. 

[0029] Condensation polymerization of the amine component and acid component which have the metal content radical as which 
one of components is expressed in said general formula (I) is carried out. condensation polymerization of the approach of making a 
polyamide forming, the alcoholic component which has a certain metal content radical as which it is, and it crawls and one [ a gap 
or ] component is expressed in said general formula (I), and the acid component is carried out, and, specifically, the method of 
making polyester form etc. is mentioned. 

[0030] the above-mentioned (B) (**) — as the metallic compounds (hydrolysis nature metallic compounds) which can form a 
metallic oxide by hydrolysis which is a component — a general formula (IV) 
M2R5m — (IV) 

(Although R5 is a hydrolysis nature machine or an un-hydrolyzing nature machine among a formula) At least two are a hydrolysis 
nature machine. At least one [ and ] two or more R5 may be mutually the same, and you may differ, and it is the hydrolysis nature 
machine which can carry out a chemical bond to the (A) component by hydrolysis, and m is [ M2 is metal atoms, such as silicon, 
titanium, a zirconium, and aluminum, and ] the valence of the metal atom M2. The metallic compounds expressed can be mentioned. 

[0031] As a hydrolysis nature machine of R5 in the above-mentioned general formula (IV), halogen atoms, such as an alkoxyi group, 
an isocyanate radical, and a chlorine atom, an oxy-halogen radical, an acetylacetonate radical, etc. are mentioned, for example, and, 
on the other hand, a low-grade alkyl group, an aryl group, an alkenyl radical, etc. are preferably mentioned as an un-hydrolyzing 
nature machine, for example. What mixed the oligomer guided from the metallic compounds expressed with the above-mentioned 
general formula (IV) as these hydrolysis nature metallic compounds and two or more sorts of metallic compounds expressed with a 
general formula (IV) can be used. 

[0032] As an example of metallic compounds expressed with the above-mentioned general formula (IV) A tetramethoxy silane, a 
tetra-ethoxy silane, tetra — n-propoxysilane, TetraHsopropoxysilane, tetra — n-butoxysilane, tetrapod iso butoxysilane, Tetra — sec- 
butoxysilane, tetra — tert-butoxysilane, etc., The tetra-alkoxy titanium and the tetra-alkoxy zirconium corresponding to these to a 
list, further — trimethoxy aluminum and TORIE — an ibis — sial minium and tree n-propoxy aluminum — Triisopropoxy aluminum, 
tree n-butoxy aluminum, TORIISO butoxy aluminum, tree sec-butoxy aluminum, A metal alkoxide or metal alkoxide oligomer, such 
as tree tert-butoxy aluminum, For example, the "methyl silicate 51" which is the alkoxysilane oligomer of a commercial item, 
Although a tetra-isocyanato silane, a methyl tri-isocyanate silane. tetra-chlorosilicane, methyltrichlorosilane, etc. are mentioned 
further, "ethyl silicate 40" (all are the trade names by the COL coat company) etc. As this (B) (b) component, a metaled alkoxide is 
suitable. These may be used independently and may be used combining two or more sorts. 

[0033] on the other hand — (B) (**) — as the metal nitride polymer which is a component — a general formula (V) 
[Formula 4] 
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R 7 
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( — among a formula, although R6. R7, and R8 are the radical which carbon atoms, such as fluoro alkyl groups other than a hydrogen 
atom, an alkyl group, an alkenyl radical, an aryl group, aralkyl radicals, or these radicals, link with a silicon atom directly 
independently, respectively, an alkyl silyl radical, an alkylamino radical, or an alkoxyi group, at least one of them is a hydrogen atom.) 
— the polysilazane of the number average molecular weight 100-50000 including the structural unit expressed etc. can be 
mentioned preferably. 



[0034] It is under [ polar-solvents / with alcohol, a ketone, the ether, etc. suitable when using a metal alkoxide as a (B) (b) 
component in the approach of this invention ] setting. The high molecular compound of the aforementioned (A) component, and the 
mixture of the metal alkoxide of (B) (b) component When hydrolysis processing is carried out and 0-60 degrees C of solid acid are 
usually preferably used at the temperature of 20-40 degrees C using the cation exchange resin as acids, such as a hydrochloric 
acid, a sulfuric acid, and a nitric acid, or solid acid After removing it, it adjusts to the viscosity which was suitable for distilling off or 
adding and applying a solvent by request further, and coating liquid is prepared. When temperature is too low, hydrolysis does not 
progress, but when too high, hydrolysis progresses too much conversely, and there is a possibility that the lopsidedness of the 
inclination paint film obtained as a result may fall, in addition, (B) (**) — the polar-solvents solution containing the metal alkoxide 
of a component is prepared beforehand, an acid is added to this, the hydrolysis reaction is advanced, this thing and the (A) 
component may be mixed, and hydrolysis processing may be carried out further. 

[0035] moreover, (B) (**) — as a component, when using isocyanate system metallic compounds and halogen system metallic 
compounds, or when using (B) (b) component, before membrane formation, hydrolysis processing is not performed but the approach 
of making it hydrolyze with the moisture in air is usually used in the time of membrane formation, or it or subsequent ones. 
[0036] Since hydrolysis and a polycondensation may advance gradually depending on the class and after coating liquid preparation 
may change spreading conditions, when a mineral constituent adds dehydrating-agent, for example, sulfuric anhydride, serious 
NESHIUMU of an insoluble solid-state etc. to coating liquid, the fall of pot life can be prevented. In this case, after coating liquid 
removes this dehydrating agent, it is used for spreading. 

[0037] Using the coating liquid obtained by doing in this way, on the substrate which consists of organic material next, as the 
thickness of a dry paint film, 5 micrometers or less of usual, and an interlayer application Preferably, 0.01-1.0 micrometers, so that 
it may become the range of 0.02-0.7 micrometers more preferably A dip coating method, a spin coat method, a spray coating 
method, the bar coat method, The organic - inorganic compound inclination ingredient of this invention is obtained by forming a 
paint film with well-known means, such as the knife coat method, the roll coat method, the blade coat method, the die coat method, 
and the gravure coat method, and carrying out stoving processing by well-known desiccation processing, for example, the 
temperature of about 40-150 degrees C. 

[0038] this invention — setting — the (A) component and (B) (**) — by hydrolysis processing of mixture with the metal alkoxide of 
the components, while the hydrolysis nature metal content radical in the high molecular compound of the (A) component 
hydrolyzes, the metal alkoxide of (B) (b) component is also hydrolyzed and a polymerization is carried out a part. Next, while a 
substrate is adsorbed in the part of the flexible macromolecule chain in the high molecular compound of the (A) component by 
applying this coating liquid to the substrate (an organic base material being called) which consists of organic material, the hydrolysis 
part of the metal content radical of a side chain is located in the place distant from the substrate. While hydrolysis of the metal 
content radical of the above-mentioned side chain advances further by carrying out stoving processing of this paint film (B) 
Hydrolysis of the metal alkoxide of a (b) component and a polymerization also advance further, and the reactant radical generated 
by hydrolysis of the above-mentioned side chain at this time, for example, a silanol group, and (B) (**) — when hydrolysis of a 
component and a polymerization object carry out condensation (chemical bond), the complex the high molecular compound and the 
metallic-oxide system compound carried out [ complex ] the chemical bond forms. 

[0039] moreover, the (A) component and (B) (**) — the isocyanate system of the components, halogen system metallic 
compounds, or (B) (**) — while a substrate is adsorbed in the part of the flexible macromolecule chain in the high molecular 
compound of the (A) component by applying the coating liquid which consists of mixture with a component to the substrate which 
consists of organic material, the hydrolysis nature metal content radical of a side chain is located in the place distant from the 
substrate, the reactant radical which generated this paint film by hydrolysis of the above-mentioned side chain while hydrolysis of 
the hydrolysis nature metal content radical of the above-mentioned side chain advanced with the moisture in air at the time of 
membrane formation or stoving processing, for example, a silanol group, and (B) (**) — the complex the metal nitride polymer of 
the hydrolyzate of the isocyanate system of a component or halogen system metallic compounds or (B) (b) component carried out 
[ complex ] the chemical bond forms. Therefore, the inclination complex with which the compound inclination ingredient of this 
invention is indicated by JP.8-283425.A differs fundamentally. 

[0040] Thus, in the compound inclination ingredient of this invention formed on the organic base material, although the content of 
the metal system compound in an ingredient is about 100% on a front face, it decreases serially in the direction of a substrate, and 
becomes about 0% near the substrate. That is, the field which the compound inclination ingredient of this invention generally 
consisted of a filmy material formed on the organic base material, and is in contact with the organic base material of this filmy 
material on parenchyma is an organic macromolecule system compound component, and another open system side is a metal 
system compound. 

[0041] In this invention, since a compound inclination ingredient is formed of said device, it is important after formation of a paint 
film time amount required to adsorb the substrate which consists of organic material in the part of a macromolecule chain, and to 
carry out grade maintenance of the liquid condition for several seconds at least generally. The solvent with which the fusibility 
solvent of an organic component and the fusibility solvent of a mineral constituent to be used usually differ from each other is 
used, and they need to have a miscibility. Moreover, in spreading in a coater or a spray method, also in order to make it adsorption 
of a high molecular compound take place before mineral constituents condense, in order for there to be no thickness spots and to 
acquire good inclination structure, it is desirable to make the vaporization point of the above-mentioned mineral constituent 
fusibility solvent higher than the vaporization point of an organic component fusibility solvent. In addition, an independent solvent is 
also usable if both organic component and mineral constituent can be dissolved. 

[0042] There is especially no limit as a substrate which consists of organic material. For example, acrylic resin, such as 
polymethylmethacrylate, Olefin system resin, such as styrene resin, such as polystyrene and ABS plastics, polyethylene, and 
polypropylene, Polyester system resin, such as polyethylene terephthalate and polyethylenenaphthalate, Polyamide system resin, 
such as 6-nylon and 6 and 6-nylon, polyvinyl chloride system resin. The substrate which consists of cellulose system resin, such as 
polycarbonate system resin, polyphenylene sulfide system resin, polyphenylene ether system resin, polyimide system resin, and 
cellulose acetate, etc. can be mentioned. 

[0043] In order that these substrates may raise adhesion with the inclination ingredient of this invention further, surface treatment 
can be performed by the oxidation style, an irregularity-ized method, etc. a request. As the above-mentioned oxidation style, 
corona discharge treatment, chromate treatment (wet), flame treatment, hot blast processing, ozone, U V irradiation processing, etc. 
are mentioned, for example, and the sandblasting method, a solvent approach, etc. are mentioned as an irregularity-ized method, for 
example. These surface treatment methods are suitably chosen according to the class of substrate. 



[0044] In addition, the substrate which consists of organic material in this invention includes what has an organic system paint film 
on the front face of the base material which consists of the ingredient, for example, the metal system ingredient, glass and the 
ceramic system ingredient, the other various inorganic systems, or metal system ingredients other than an organic system 
ingredient. 

[0045] Thus, the organic -in organic compound inclination ingredient of obtained this invention while having said outstanding 
lopsidedness which was carried out, the property which eases the stress to the heat shrink of (1) substrate and the inorganic film 
or physical telescopic motion, and (2) refractive indexes with the mixing ratio of the (3) mineral constituents and the organic 
component which change continuously control of the surface structure at the time of membrane formation by the gestalt of 
arbitration and (4) mineral constituents which can control the lopsidedness simple is possible — etc. — it is useful for various 
applications as new high-performance material from having a property. 

[0046] This invention also offers the coating agent which makes the coat which consists of this organic-inorganic compound 
inclination ingredient form on a base material again. As this coating agent, what consists of coating liquid which does not carry out 
hydrolysis processing of the organic high molecular compound which has the metal content radical which can be combined with a 
metallic oxide or a metal nitride polymer by hydrolysis, the metallic compounds which can form a metallic oxide by (B) (b) 
hydrolysis, or the mixture with a (b) metal nitride polymer, and which was obtained [ the ** or ] by carrying out hydrolysis 
processing can be preferably mentioned into the aforementioned (A) molecule. 

[0047] This coating film can be used for the following application. First, it is used for the application as a paint film. This organic - 
inorganic compound inclination ingredient is excellent in the adhesive property over an organic base material, and a paint film front 
face can obtain the good rebound ace court film of adhesion while it is excellent in abrasion-proof nature, thermal resistance, etc. 
by preparing the coat layer which consists of this ingredient, for example on [ various ] plastic film from having the property of a 
metallic oxide or a metal nitride. 

[0048] Next, it is used for the application as adhesives. Since a front face is a metal system compound while excelling in adhesion 
with an organic base material, as the inclination ingredient of this invention was described above, it excels in adhesion with 
inorganic or a metallic material. Therefore, it is suitable as adhesives with an organic material, inorganic, or a metallic material. 
[0049] Furthermore, it is used for the application as an interlayer made to intervene between an organic base material and the coat 
layer which contains an inorganic system or a metal system ingredient at least, when you form the coat layer containing an 
inorganic system or a metal system ingredient on an organic base material, generally the adhesion of an organic base material and 
this coat layer should divide un-10 — it is, and is inferior to endurance and the problem of exfoliating by the passage of time or 
becoming easy to exfoliate with heat, moisture, etc. arises. 

[0050] Since it has lopsidedness by making it intervene by making the inclination ingredient of this invention into an interlayer 
between the coat layers containing the above-mentioned organic base material, an inorganic system, or a metal system ingredient 
as this interlayer was described above, while excelling in adhesion with an organic base material Adhesion can be very good and the 
coat layer which is excellent also in adhesion with the coat layer containing the inorganic system or metal system ingredient 
prepared on it, consequently contains an inorganic system or a metal system ingredient on an organic base material can be made to 
form. In this invention, the range of 0.01-1.0 micrometers of thickness of this interlayer is 5 micrometers or less usually 0.02-0.7 
micrometers more preferably. 

[0051] Although there is especially no limit as a coat layer containing said inorganic system or a metal system ingredient and 
various coat layers can be formed, a rebound ace court layer, (4) inorganic system, a metal system material-for-optical-recording 
layer, an inorganic system, or a metal system dielectric layer etc. which contains (1) photocatalyst activity ingredient layer, (2) 
inorganic system or a metal system conductivity ingredient layer, (3) inorganic system, or a metal system ingredient, for example 
can be mentioned preferably. , 

[0052] Next, the coat layer containing each inorganic system or a metal system ingredient is explained. 

(1) Photocatalyst activity ingredient layer : when the coat layer of photocatalyst activity ingredients, such as a titanium dioxide, is 
prepared in an organic base material front face, the problem that an organic base material deteriorates for a short time arises 
according to the photocatalyst operation. Therefore, to prepare the coat layer of photocatalyst activity ingredients, such as a 
titanium dioxide, on an organic base material according to a photocatalyst operation through the inorganic binder which cannot 
deteriorate easily is tried. However, an inorganic binder has the problem that adhesive strength with an organic base material is 
inadequate, and it is inferior to endurance. 

[0053] When it is made to intervene between an organic base material and the coat layer of a photocatalyst activity ingredient by 
making the inclination ingredient of this invention into an interlayer, it excels in adhesion with an organic base material, and 
moreover, since a front face is a metal system compound mostly, a top with sufficient adhesion with the coat layer of a 
photocatalyst activity ingredient, an interlayer cannot deteriorate easily due to a photocatalyst operation, and it can fully protect an 
organic base material. 

[0054] Moreover, the inclination ingredient of this invention can be made to be placed between front faces as an interlayer between 
the metal system base materials and photocatalyst activity ingredient layers which have an organic system paint film. Like the case 
of the above-mentioned organic base material, this interlayer is excellent in adhesion with an organic system paint film, and 
moreover, adhesion with the coat layer of a photocatalyst activity ingredient cannot deteriorate easily due to a photocatalyst 
operation a good top, and it can fully protect an organic system paint film. It is useful when preparing a photocatalyst activity 
ingredient layer especially as such an application on the steel plate for automobiles which has an organic system paint film on a 
front face. 

[0055] As a metal system base material which has an organic system paint film on a front face, the thing in which the organic 
system paint film was formed can be mentioned, for example to metal system base materials, such as cold rolled sheet steel, a 
galvanized steel sheet, aluminum / zinc alloy plating steel plate, a stainless steel plate, an aluminum plate, and an aluminium alloy 
plate. It is especially effective when the coat layer of the photocatalyst activity ingredient prepared on it when using the inclination 
ingredient of this invention as such an interlayer is the high titanium dioxide of photocatalyst ability. 

[0056] (2) — inorganic system or metal system conductivity ingredient layer: — the organic base material which has a conductive 
ingredient layer on a front face, especially plastic film are used for an electroluminescent element (EL element), a liquid crystal 
display component (LCD component), a solar battery, etc., and are further used as an electromagnetic wave electric shielding film, 
an antistatic nature film. etc. As a conductive ingredient used for such an application, inorganic systems, such as metallic oxides, 
such as indium oxide, tin oxide, a zinc oxide, cadmium oxide, and ITO (indiumtinoxide), and a metal like gold, platinum, silver, nickel, 
aluminum, and copper, or a metal system conductivity ingredient is used, for example. And these inorganic systems or a metal 
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system conductivity ingredient is usually formed as a thin film with a thickness of about 50-2000A on organic base materials, such 
as plastic film, by well-known means, such as vacuum evaporation technique, the sputtering method, and the ion plating method. 
[0057] Thus, since the formed inorganic system or metal system conductivity ingredient layer has inadequate adhesion with an 
organic base material, it can raise adhesion with an organic base material, an inorganic system, or a metal system conductivity 
ingredient layer by making it intervene by making the inclination ingredient of this invention into an interlayer between an organic 
base material, this inorganic system, or a metal system conductivity ingredient layer. Moreover, when a transparent conductive film 
is required, transparency is hardly spoiled by making the interlayer which consists of an inclination ingredient of this invention 
intervene. 

[0058] (3) — rebound ace court layer: containing an inorganic system or a metal system ingredient — surface hardness is good and 
the rebound ace court film which has the outstanding abrasion-proof nature and abrasion resistance is widely used as objects for 
surface pasting, such as windowpanes, such as a car and a building, and a plastics board for apertures, or objects for protection, 
such as a CRT display and a flat-panel display. 

[0059] On the other hand, compared with a glass lens, a plastic lens is lightweight and is spreading quickly from excelling in safety, 
workability, fashionability, etc. in recent years. However, this plastic lens having the fault that a blemish tends to be attached 
compared with a glass lens, therefore covering that front face with a rebound ace court layer is performed. 

[0060] The rebound ace court agent containing the inorganic system or metal system ingredients which consist of the metal and 
chelate compound which are chosen from the mixture of the mixture, the organotriaikoxysilane hydrolysis condensate, the 
alkoxysilane hydrolysis condensate, and colloidal silica which consist of an alkyl trihydroxy silane, and its partial condensate, 
colloidal silica and silicon denaturation acrylic resin, for example, a zirconium, aluminum, and titanium as an ingredient of the 
rebound ace court layer prepared in such a rebound ace court film and a plastic lens, and silicon denaturation acrylic resin, such as 
mixture, is used abundantly. 

[0061] In order to form a rebound ace court layer on organic base materials, such as plastic film and a plastic lens, the approach of 
applying on an organic base material and carrying out desiccation processing of the rebound ace court agent containing an 
aforementioned inorganic system or an aforementioned metal system ingredient using a well-known approach, for example, the bar 
coat method, the knife coat method, the roll coat method, the blade coat method, the die coat method, the gravure coat method, a 
spray coating method, etc., so that desiccation thickness may be set to about 1-30 micrometers is usually used. 
[0062] Thus, since the rebound ace court layer containing the formed inorganic system or metal system ingredient has inadequate 
adhesion with an organic base material, it can raise adhesion with the rebound ace court layer containing an organic base material, 
an inorganic system, or a metal system ingredient by making it intervene between an organic base material and this rebound ace 
court layer by making the inclination ingredient of this invention into an interlayer. Moreover, in a plastic lens, even if it makes the 
interlayer which consists of an inclination ingredient of this invention intervene, the fall of the transparency of this plastic lens, 
generating of an interference fringe, etc. are hardly brought about. 

[0063] (4) — inorganic system, metal system material-for-optical-recording layer, inorganic system, or metal system dielectric 
layer: — in recent years as an optical recording medium which has the description of the rewriting possibility of, high density, mass 
storage capacity, the record reproducing head, non-contact, etc. The phase change disk using the phase change of amorphous ** 
was developed, and it has resulted [ from the magneto-optic disk which records information using the flux reversal of a magnetic 
film using heat energy, such as semiconductor laser light, and is read using the magneto-optical effect, or the crystal ] in utilization. 

[0064] Generally such an optical recording medium has the structure where the laminating of a m at eria I -for-optical- recording layer, 
a dielectric layer, a metallic reflective layer, the organic protective layer, etc. was carried out one by one on the translucency resin 
substrate (organic base material), for example, substrates, such as a polycarbonate and polymethylmethacrylate, and may prepare a 
dielectric substrate layer between a substrate and a material-for-optical-recording layer. 

[0065] The phase change mold record ingredient of inorganic systems, such as the optical MAG mold record ingredient of inorganic 
systems, such as Tb~Fe, Tb-Fe-Co. Dy-Fe-Co, and Tb-Dy-Fe-Co, or TeOx. Te-germanium, Sn-Te-germanium, Bi-Te-germanium, 
Sb-Te-germanium, Pb-Sn~Te, and Tl-In-Se, is used for the material-for-optical-recording layer prepared on a substrate. 
Moreover, inorganic system ingredients, such as SiN, SiO, Si02, and Ta 205, are used for the dielectric substrate layer prepared 
between a substrate and a material-for-optical-recording layer by request. The material-for-optical-recording layer and dielectric 
substrate layer of said inorganic system are usually formed by well-known means, such as vacuum evaporation technique, the 
sputtering method, and the ion plating method. 

[0066] Thus, since the formed inorganic system, the metal system materia I -for-optical-recording layer, or the inorganic system 
dielectric substrate layer has inadequate adhesion with a translucency resin substrate, it can raise adhesion with a substrate, a 
material-for-optical-recording layer, or a dielectric substrate layer by making it intervene by making the inclination ingredient of 
this invention into an interlayer between a translucency resin substrate, this material-for-optical-recording layer, or this dielectric 
substrate layer. 

[0067] In addition, as a coat layer containing an inorganic system or a metal system ingredient, inorganic system infrared absorption 
agent layers, such as titanium oxide, a zinc oxide, indium oxide, tin oxide, zinc sulfide, antimony dope tin oxide (ATO), and tin dope 
indium oxide (ITO), the magnetic layer by which metal vacuum evaporation© was carried out are mentioned. 

[0068] This invention also offers the goods which have the coat layer which the charge of organic - inorganic binder which comes 
further to use the base material and this compound inclination ingredient which come to use the above-mentioned organic- 
inorganic compound inclination ingredient as adhesives, and this compound inclination ingredient are made to intervene as an 
interlayer, and contains an inorganic system or a metal system ingredient at least. 

[0069] The metal system base material which the organic base material which has the coat layer which the organic-inorganic 
compound inclination ingredient of this invention is made to intervene as an interlayer, and contains an inorganic system or a metal 
system ingredient at least as an example of said base material, or the organic - inorganic compound inclination ingredient of this 
invention is made to intervene as an interlayer, and has a photocatalyst activity ingredient layer and with which the organic system 
paint film was prepared in the front face can be mentioned preferably. 

[0070] Moreover, as an example of goods, the coat layer which contains an inorganic system or a metal system ingredient at least 
can mention preferably what is the rebound ace court layer containing (1) photocatalyst activity ingredient layer. (2) inorganic 
system or a metal system conductivity ingredient layer. (3) inorganic system, or a metal system ingredient and (4) inorganic system, 
a metal system material-for—optical-recording layer, an inorganic system, or a metal system dielectric layer. 

[0071] As an application of the organic-inorganic compound inclination ingredient of this invention except for an above-mentioned 



application — for example, (1) ferroelectric thin film (barium titanate — ) The interlayer of UV cut film which consists of interiayer 
(2) metal vacuum evaporation© thin films, such as lead titanate and strontium titanate, (3) The interlayer of the heat ray electric 
shielding film which consists of a metal vacuum evaporationo thin film, the interlayer of the low reflection and the nonreflective 
coating film which consists of a (4) silica-titania cascade screen, (5) The interlayer of the HUD combiner film which consists of a 
silica-titania cascade screen. (6) Interlayer for thin films which made the inorganic oxide dope a functional molecule with a sol-gel 
method (in mineral constituents, such as a silica) A fluorochrome. the coloring matter for laser, a photochromic ingredient, 
electrochromic materials, The use as film for immobilization to which the chemical bond of the molecules, such as an enzyme, an 
antibody, and protein, is carried out by the coupling reaction using the under coat the thin film which distributed the nonlinear 
engineering ingredient, and for the inorganic system antibacterial material for (7) spreading, and the OH radical of the inclination film 
front face where (8) mineral constituents consist of a silica. [0072] The OH radical of the silica of an inclination film front face is 
used. (9) A silane system coupling agent and a titanate system coupling agent. The OH radical of the use as reaction sites, such as 
an aluminates system coupling agent and a zirconate system coupling agent, and the silica of (10) inclination film front face is used, 
the functional group in which a polymerization is possible is combined — making — the use as a graft reaction place, and **-proof 
coating (a titania — ) of (11) plastics Multiple oxides, such as an alumina, a zirconia and a titania- silica, an alumina-silica, and a 
zirconia-silica, (12) Heat-resistant coating of plastics, bleed out prevention coating of (13) plastics front face (the bleed out to the 
front face of the additive in plastics is intercepted), (14) The antioxidizing film on the front face of plastics, the optical fiber which 
formed the cladding layer which used (15) transparence resin as the core layer by the inclination film, the rod lens which used 
transparence resin as the rod of a large diameter by (16) same as the above can be mentioned. 
[0073] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these examples. 

[0074] It was made to react at 70 degrees C for 2.5 hours, after mixing formation methyl -metha cry late [product made from Wako 
Pure Chem Industry] 11. 8g of example 1(1) organic-inorganic bipolar membrane, and 3-methacryloxy-propyl-trimethoxy silane [0.5by 
Shin-Etsu Chemical Co., Ltd.] g and agitating well, adding and agitating 2,2'-azobis isobutyronitrile [product made from Wako Pure 
Chem Industry] 0.2g to this. After reaction termination, after cooling to a room temperature, the polymerization object was 
dissolved into 246ml of acetones. 123ml of ethanol was added further, and the solution (a polymer solution is called hereafter.) of 
the organic high molecular compound of the (A) component was prepared. 

[0075] On the other hand, it was dropped into tetra-ethoxy silane [product made from Wako Pure Chem Industry] 61.5ml. agitating 
a hydrochloric acid and 30.8ml of isopropanol solutions of 0.05g [/ml ] hydrochloric-acid concentration, and churning was continued 
at the room temperature for 5 hours. After dropping this mineral constituent solution calmly into the polymer solution obtained 
above and agitating it at a room temperature for 4 hours, it diluted with 515ml of acetones, and after churning, it diluted with 738ml 
of ethanol further, and coating liquid was often prepared. Organic - inorganic bipolar membrane with a thickness of 0.6 micrometers 
was made to form by applying this coating liquid on a polymethylmethacrylate substrate with a spin coat method (for 1500rpm and 
10 seconds), and carrying out stoving processing at 70 degrees C for 12 hours. 

[0076] (2) evaluation (**) organic - inorganic bipolar membrane obtained by the lopsidedness above (1) — XPS equipment — using 
"PHI-5600 [the product made from ULVAC FAI]", argon sputtering (4kV) was performed at intervals of 5 minutes, the film was 
shaved, the content of the carbon atom on the front face of the film and a silicon atom was measured by X-ray photoelectron 
spectroscopy, and lopsidedness was investigated. A graph shows relation with the content of sputtering time amount (it is related 
to the membranous depth), a carbon atom, and a silicon atom to drawing 1 . This drawing shows having the outstanding 
lopsidedness. 

[0077] (b) The titanium-dioxide coat film with a thickness of 0.4 micrometers was formed by making into an interlayer organic - 
inorganic bipolar membrane obtained by the endurance above (1) of a titanium- dioxide interlayer application, applying the 
photocatalyst coat agent which diluted "STS-01 [the Ishihara Sangyo Kaisha, Ltd. make]" with distilled water 3 times on this with a 
spin coat method (for 1500rpm and 10 seconds), and carrying out desiccation fixing at 70 degrees C for 12 hours. After putting this 
in in the sealing silica glass container and adjusting to the temperature of 60 degrees C, and 50% of relative humidity, the optical 
exposure (quantity of light 2.0 mW/cm2) was carried out using the black light, and aging of the permeability in the light (400-800nm) 
accompanying UV irradiation was measured. Aging of the permeability spectrum of this film in a light field is shown in drawing 12 . 
[0078] Moreover, from aging of permeability with a wavelength [ to UV irradiation time amount] of 500nm, the reduction rate of the 
permeability was evaluated and this was made into the characteristic of endurance evaluation. A graph shows the relation between 
UV irradiation days and the decrement of permeability with a wavelength of 500nm to drawing 13 . Drawing 12 and drawing 13 show 
having the outstanding endurance. 

[0079] <Accelerated weathering test> Further, the accelerated weathering test was performed for this film using the sunshine 
weather meter (temperature of 60 degrees C inside the plane, 18 minutes in spray cycle 120 minutes), and change of light 
transmission and change of an appearance investigated the degree of degradation by the photocatalyst. Change of the visible-ray 
permeability to the exposure period of a sunshine weather meter is shown in drawing 14 . To 90% before a trial, for 20 days, the light 
transmission of 500nm is maintaining after progress mostly with 87%, and does not have an exterior change, and showed good 
weatherability. 

[0080] Organic-inorganic bipolar membrane was made to form like an example 1 in example 2 example 1 except having used the 
polystyrene substrate instead of the polymethylmethacrylate substrate. About this film, lopsidedness was evaluated like the 
example 1. A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 2 . This 
drawing shows having the outstanding lopsidedness. 

[0081] Organic-inorganic bipolar membrane was made to form like an example 1 in example 3 example 1 except having used the 
polyethylene terephthalate film instead of the polymethylmethacrylate substrate. Lopsidedness was evaluated like the example 1 
about this film. A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 3 . 
This drawing shows having the outstanding lopsidedness. 

[0082] Organic-inorganic bipolar membrane was made to form like an example 1 in example 4 example 1 except having used the 
polypropylene film instead of the polymethylmethacrylate substrate. Lopsidedness was evaluated like the example 1 about this film. 
A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 4 . This drawing 
shows having the outstanding lopsidedness. 

[0083] Organic - inorganic bipolar membrane was made to form like an example 1 in example 5 example 1 except having diluted and 
used coating liquid 5 times with ethanol / acetone partially aromatic solvent (capacity factors 1/1), and having adopted the dip 




coating method (a part for 0.5cm/in pull-up rate) instead of the spin coat method. Lopsidedness was evaluated like the example 1 
about this film. A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 5 . 
This drawing shows having the outstanding lopsidedness. 

[0084] Organic-inorganic bipolar membrane was made to form like an example 1 instead of 61.5ml of tetra-ethoxy silanes in 
example 6 example 1 except having used tetraisopropoxy titanium [product made from Wako Pure Chem Industry] 84.0 ml. 
Lopsidedness was evaluated like the example 1 about this film. A graph shows relation with the content of sputtering time amount, 
a carbon atom, and a titanium atom to drawing 6 . This drawing shows having the outstanding lopsidedness. 

[0085] Organic-inorganic inclination bipolar membrane was made to form like an example 1 in example 7 example 1 except having 
used the polycarbonate substrate (the you pyrone made from Mitsubishi Engineering plastics, thickness of 400 micrometers) instead 
of the polymethylmethacrylate substrate. About this film, lopsidedness was evaluated like the example 1. A graph shows relation 
with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 15 . This drawing shows having the 
outstanding lopsidedness. 

[0086] An example 8(1) Formation [ of organic-inorganic bipolar membrane ] [ (A) In the preparation] 100 ml glass container of a 
component, methyl -metha cry late [product (it may be henceforth written as MMA) made from Wako Pure Chem Industry] 10.92g, 
and 3-methacryloxy-propyl-trimethoxysilane [Shin-Etsu Chemical Make (it may be henceforth written as MPTMS)] After having put 
in 2.7 1g, mixing and agitating well, 2,2'-azobis isobutyronitrile [product made from Wako Pure Chem Industry] 0.2g was added to 
this, and it sealed by covering to it. The radical polymerization reaction was performed at 70 degrees C for 2.5 hours, having placed 
this container all over the water bath, and agitating with a magnetic stirrer. After reaction termination, after cooling a polymerization 
object to a room temperature, 1.0g of polymerization objects was dissolved into 100ml of acetones, and the solution (a polymer 
solution is called hereafter) of the organic high molecular compound of the (A) component was prepared. 

[0087] [(B) preparation of a component] — on the other hand — tetra it was dropped gradually, agitating the solution which 

turns into a solution which dissolved ethoxy silane [special grade chemical made from Wako Pure Chem Industry (it may be 
henceforth written as TEOS)] 12g into 10ml of ethanol from 3.1 g of concentrated hydrochloric acid, and 5ml of ethanol. This mixed 
solution was agitated at the room temperature for 5 hours, and it considered as the mineral constituent solution of the (B) 
component. 

[0088] 10ml of [preparation of inclination film coating liquid] polymer solutions was diluted with 40ml of acetones, 40ml of ethanol 
was often added after churning, 10ml of mineral constituent solutions was added and agitated further, and inclination film coating 
liquid was prepared. 

[0089] On the rotation cup of a [spin coat of inclination film] spin coater, the polyethylene terephthalate (PET) film [the lumiler T- 
60 by Toray Industries, Inc. and the film thickness of 188 micrometers] of 12cm angle was fixed, the above-mentioned inclination 
film coating liquid was carried on the film so that the front face of a film might be wet, the rotation cup was rotated in 1 SOOrpm and 
10 seconds after [ of since it finishes wetting the whole film ] 5 seconds, and the spin coat of the coating liquid was carried out. 
Organic-inorganic bipolar membrane with a thickness of 0.2 micrometers was made to form on a PET film by carrying out stoving 
processing of the applied film at 70 degrees C among oven for 12 hours. 

[0090] (2) After being immersed in 0.05-N aqueous ammonia for 5 minutes, stoving of the ammoniation above-mentioned film was 
carried out at 70 degrees C among oven for 12 hours. 

[0091] (3) Evaluation [spreading which is a photocatalyst titanium oxide coat agent] The titanium oxide coat film with a thickness of 
0.15 micrometers was formed by applying the liquid which diluted the titanium oxide photocatalyst coat agent (Bisto RETA NDC[ by 
Nippon Soda Co., Ltd. ]-200C) with isopropanol 10 times with a spin coat method (for 1500rpm and 20 seconds) on this organic- 
inorganic bipolar membrane, and performing desiccation and heat treatment at 80 degrees C among oven for 12 hours. 
[0092] About the film with which coating of the [accelerated weathering test] above-mentioned photocatalyst titanium oxide was 
carried out, the accelerated weathering test was performed using the sunshine weather meter (temperature of 60 degrees C inside 
the plane, 18 minutes in spray cycle 120 minutes), and change of light transmission and change of an appearance investigated the 
degree of degradation by the photocatalyst. Change of the visible-ray permeability to the exposure period of a sunshine weather 
meter is shown in drawing 16 . To 81% before a trial, for 20 days, the light transmission of 500nm is maintaining after progress 
mostly with 79%, and does not have an exterior change, and showed good weatherability. 

[0093] Moreover, when the photocatalyst titanium oxide coat agent was applied like the above about what heat-treated in the 
autoclave the film coated above (1) on condition that 130 degrees C and 1.7 kgf/cm2 for 3 hours and the exposure trial by the 
sunshine weather meter was performed, the good result was obtained like the ammoniation film. 

[0094] In the example 9 [corona discharge treatment of inclination interlayer] example 8, after coating inclination film coating liquid 
on a PET film [the lumiler T-60 by Toray Industries, Inc., and the film thickness of 188 micrometers], the film with which the coat of 
the photocatalyst titanium oxide was carried out like the example 8 was obtained except having processed for 3 seconds with the 
corona discharge processor (Kasuga Electric Works, Ltd. make, applied -voltage 150V, and current 15A). The accelerated weathering 
test according this film to a sunshine weather meter was performed. Change of the visible-ray permeability to the exposure period 
of a sunshine weather meter is shown in drawing 17 .To 81% before a trial, for 20 days, the light transmission of 500nm is 
maintaining after progress mostly with 79%, and does not have an exterior change, and showed good weatherability. 
[0095] In example 10 example 8, the 10g [/I. ] acetone solution of the (A) component was prepared, having used the mole ratio of 
MMA/MPTMS as 10/1. On the other hand, the TEOS12g and 2.5g [ of concentrated hydrochloric acid ], and ethanol 5g mixed 
solution was dropped, and it agitated for 10 hours, and considered as mineral constituent liquid. (A) 3ml and 22ml of acetones of 
component liquid, and 4ml of mineral constituent liquid were mixed, further, it was easy to add 21ml of n-hexanols. and they were 
agitated. The PET film was immersed in this liquid, and it pulled up the rate for 15cm/, and coated. The lopsidedness of this coating 
film was measured like the example 1. The relation between sputtering time amount and the content of a silicon atom is shown in 
drawing 18 . It turns out that it has the lopsidedness which was excellent from this drawing. 

[0096] In example 11 example 8, the acetone solution whose (A) component is 10g/l. considering the mole ratio of MMA/MPTMS as 
1/1, and 20/1,100/1 was prepared. On the other hand, the TEOS12g and 2.5g [ of concentrated hydrochloric acid ], and ethanol 5g 
mixed solution was dropped, and it agitated for 10 hours, and considered as mineral constituent liquid. (A) 3ml and 22ml of acetones 
of component liquid, and 4ml of mineral constituent liquid were mixed, further, it was easy to add 21ml of n-hexanols, and they were 
agitated. The PET film was immersed in this liquid, and it pulled up the rate for 5.0cm/, and coated. The lopsidedness of this coating 
film was measured like the example 1. drawing 19 — the three above-mentioned kinds of MMA/MPTMS (mole ratio) — it attaches 
and the relation between sputtering time amount and the content of a silicon atom is shown. Change of the mole ratio of 
MMA/MPTMS shows that the inclination of an inclination is controllable from this drawing. 




[0097] In example 12 example 8, the acetone solution whose (A) component is 10g/l. was prepared, having used the mole ratio of 
MMA/MPTMS as 10/1. On the other hand, the TEOS12g and 2.5g [ of concentrated hydrochloric acid ], and ethanol 5g mixed 
solution was dropped, and it agitated for 10 hours, and considered as mineral constituent liquid. (A) The coating liquid arbitrary dose 
**** and whose mineral constituent concentration are 1, 2, and 4 or 6 % of the weight about mineral constituent liquid was prepared 
to 1ml and 4ml of acetones of component liquid. The spin coat of this liquid was carried out on the PET film by the same approach 
as an example 8, and the organic-inorganic compound inclination film was obtained. The lopsidedness of this inclination film was 
measured like the example 1. The relation between the sputtering time amount in the inclination film of the four above-mentioned 
kinds of mineral constituent concentration and the content of a silicon atom is shown in drawing 20 . Change of mineral constituent 
concentration shows that the inclination of an inclination is controllable from this drawing. 

[0098] Inclination film coating liquid was coated with the same approach as example 13 example 4 on the automobile steel plate (an 
acrylic / melanin resin coat) with which the black coating of 3cm angle was applied, and 70 degrees C dried among oven by it for 12 
hours, the titanium oxide photocatalyst coat agent (NDC[ by Nippon Soda Co., Ltd. ]-200C) after processing the obtained 
automobile steel plate with the film for 3 seconds with plasma jet (PJ[ by Kasuga Electric Works, Ltd. ]- 1) — what diluted 1g by 
0.08g of concentrated hydrochloric acid and 2-propanol 9g was applied with the spin coat method (for 1500rpm and 20 seconds), 
and the titanium oxide coat film with a thickness of 0.2 micrometers was formed by performing desiccation and heat treatment for 1 
hour in [ of 80 degrees C ] oven. The sunshine weather meter (temperature in a testing machine of 60 degrees C, 18 minutes in 
spray cycle 120 minutes) performed the accelerated weathering test for the automobile steel plate with which coating of the 
above-mentioned photocatalyst was carried out, and change of the contact angle of water and an appearance was investigated. 
When the water contact angle was measured after progress for 20 days, it is less than 3 degrees of contact angles, and was 
changeless to a surface super-hydrophilic property compared with trial before. Moreover, neither an interference fringe nor 
milkiness was also seen, but good endurance was shown. The relation between the contact angle of an exposure period and the 
inclination film and an appearance is shown in Table 1. 
[0099] 
[Table 1] 
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[0100] The paint film was made to form like an example 1 in preparation of the polymer solution in example of comparison 1 
example 1 except having changed the amount of a methyl methacrylate into 12g, without using 3-methacryloxy propyl 
trimethoxysilane. Lopsidedness was evaluated like the example 1 about this film. A graph shows relation with the content of 
sputtering time amount, a carbon atom, and a silicon atom to drawing 7 . As shown in this drawing, the film which has lopsidedness 
was not obtained. 

[0101] The paint film was made to form like an example 1 in example of comparison 2 example 1 except having used the glass 
substrate instead of the polymethylmethacrylate substrate. Lopsidedness was evaluated like the example 1 about this film. A graph 
shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 8 . As shown in this 
drawing, the film which has lopsidedness was not obtained. 

[0102] What added acrylic silicone resin solution "GS-1020" [Toagosei 6.5] g of example of comparison 3 marketing to toluene / 
20g (capacity factors 1/1) of isopropanol partially aromatic solvents, and carried out churning mixing was applied with the spin coat 
method (for 1500rpm and 10 seconds) on the polymethylmethacrylate substrate, was dried at 70 degrees C for 12 hours, and the 
paint film as an interlayer was made to form. About the endurance of the titanium -dioxide interiayer application of this film, it 
evaluated like the example 1 . 

[0103] Aging of the permeability spectrum of this film in a light field is shown in drawing 9 , and a graph shows the relation between 
UV irradiation days and the decrement of permeability with a wavelength of 500nm to it at drawing 13 . This film did not show good 
endurance so that drawing 9 and drawing 13 might show. 

[0104] What added inorganic adhesive "ethyl silicate 40" [COL Coat 8.1] g of example of comparison 4 marketing to toluene / 20g 
(capacity factors 1/1) of isopropanol partially aromatic solvents, and carried out churning mixing was applied with the spin coat 
method (for 1500rpm and 10 seconds) on the polymethylmethacrylate substrate, was dried at 70 degrees C for 12 hours, and the 
paint film as an interlayer was made to form. About the endurance of the titanium -dioxide interlayer application of this film, it 
evaluated like the example 1. 

[0105] Aging of the permeability spectrum of this film in a light field is shown in drawing 10 , and a graph shows the relation 
between UV irradiation days and the decrement of permeability with a wavelength of 500nm to it at drawing 13 . This film did not 
show good endurance so that drawing 10 and drawing 13 might show. 

[0106] Inorganic adhesive "ethyl silicate 40" [COL Coat 1.9] g of marketing was slowly dropped at what added acrylic silicone resin 
solution "GS-1020" [Toagosei 5.0] g of example of comparison 5 marketing to toluene / 10g (capacity factors 1/1) of isopropanol 
partially aromatic solvents, and carried out churning mixing, and churning mixing was carried out. Furthermore, toluene / 10g 
(capacity factors 1/1) of isopropanol partially aromatic solvents were added, churning mixing was carried out. and coating liquid was 
prepared. This coating liquid was applied with the spin coat method (for 1500rpm and 10 seconds) on the polymethylmethacrylate 
substrate, was dried at 70 degrees C for 12 hours, and the paint film as an interlayer was made to form. About the endurance of the 
titanium-dioxide interiayer application of this film, it evaluated like the example 1. 

[0107] Aging of the permeability spectrum of this film in a light field is shown in drawing 11 , and a graph shows the relation 
between UV irradiation days and the decrement of permeability with a wavelength of 500nm to it at drawing 13 . Although film 
[ this ] showed good endurance somewhat, reduction in permeability was too checked, so that drawing 11 and drawing 13 might 
show. 

[0108] In example of comparison 6 example 8, MPTMS was not used but the coating liquid for organic-inorganic bipolar membrane 
in which the (A) component and the (B) component have not carried out a chemical bond was compounded. Namely, methyl- 




methacrylate [product made from Wako Pure Chem Industry] 12g and 2,2'-azobis isobutyronitrile [product made from Wako Pure 
Chem Industry] 0.2g were added in the 50ml glass container, and it sealed by covering. The radical polymerization reaction was 
performed at 75 degrees C for 2.5 hours, having placed this container all over the water bath, and agitating with a magnetic stirrer. 
After reaction termination, after cooling a polymerization object to a room temperature, the 0.2g of the above-mentioned 
polymerization objects was dissolved into 20ml of acetones, and the polymer solution which does not contain MPTMS was prepared. 

[0109] On the other hand, the mineral constituent solution of the (B) component was obtained like the example 8 using the tetra- 
ethoxy silane. Henceforth, coating liquid is prepared like an example 8, a PET film is coated, and the result of the accelerated 
weathering test by the sunshine weather meter of the film which applied the photocatalyst titanium oxide coat agent further, and 
was obtained is shown in drawing 21 . As for the light transmission in 500nm, it turned out for 83% before a trial to five days that 
are after progress, light transmission already fell to 45%. milkiness arose also in the exterior, and the film has deteriorated. 
[01 10] In example of comparison 7 example 1, the film to which the coat of the photocatalyst titanium oxide was carried out by the 
same approach as an example 1 was obtained instead of organic-inorganic bipolar membrane coating liquid except having applied 
the commercial under coat agent for photocatalyst titanium oxide coat agents (Bisto RETA NDC[ by Nippon Soda Co., Ltd. ]-100A) 
to the acrylic substrate. The accelerated weathering test according this film to a sunshine weather meter was performed. Change 
of the visible-ray permeability to the exposure period of a sunshine weather meter is shown in drawing 22 . As for the light 
transmission in 500nm, it turned out for 76% before a trial to five days that are after progress, light transmission already fell to 57%, 
milkiness arose also in the exterior, and the film has deteriorated. 

[01 11] In example of comparison 8 example 8, the film to which the coat of the photocatalyst titanium oxide was carried out by the 
same approach as an example 8 was obtained except having used the commercial under coat agent for photocatalyst titanium oxide 
coat agents instead of organic-inorganic bipolar membrane coating liquid. The accelerated weathering test according this film to a 
sunshine weather meter was performed. Change of the visible-ray permeability to the exposure period of a sunshine weather meter 
is shown in drawing 23 . As for the light transmission in 500nm. it turned out for 74% before a trial to 20 days that are after 
progress, light transmission fell to 66%, milkiness arose also in the exterior, and the film has deteriorated. 
[01 12] It was made to react at 70 degrees C for 2.5 hours, after mixing example 14 [(A) Preparation of component] methyl 
methacrylate 21. 8g, and 3-methacryloxy-propyl-trimethoxysilane 5.41 g and agitating well, adding and agitating 2,2'-azobis 
isobutyronitrile 0.4g to this. 4g of the obtained polymerization object was dissolved in the 21. methyl ethyl ketone after radiationnal 
cooling, and the polymer solution of the (A) component was prepared. 

[01 13] It was slowly dropped into [(B) Preparation of component] one side, and a mixed solution (tetra-ethoxy silane 480g and 
ethanol 400g), agitating the mixed liquor of 40g of concentrated nitric acid, ethanol 200g. and 460g of water, churning was continued 
at the room temperature for 5 hours, and it considered as the mineral constituent solution of the (B) component. 
[01 14] [Preparation of inclination film coating liquid] 

(A) 1.51. of ethylcellosolve was added to the polymer solution of a component, after carrying out churning mixing, 500g of mineral 
constituent solutions of the (B) component was added to this, it agitated well, and inclination film coating liquid was prepared. 
[01 15] Coating was carried out to the PET film "lumiler T-60" (thickness of 50 micrometers, width of face of 330mm) by Toray 
Industries [, Inc. ], Inc., and organic-inorganic bipolar membrane with a thickness of 0.1 micrometers was made to form by the 
KISUMA year bar method (0.1mm of wire sizes, line speed 10 m/min. drying temperature of 120 degrees C) by the "muiti- coating 
machine M200" by [bar coat of inclination film] Hirano Tecseed. Lopsidedness was evaluated like the example 1 about this film. 
Relation with the content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 24 . It turns 
out that it has the lopsidedness which was excellent from this drawing. 

[0116] 2g of the polymerization object obtained like example 15 example 14 was dissolved in 11. methyl isobutyl ketone, and it 
considered as the polymer solution of the (A) component. 0.81. of 1-butanol was added, after carrying out churning mixing, to this 
polymer solution, 200g of mineral constituent solutions of the (B) component in an example 14 was added, it agitated well to it, and 
inclination film coating liquid was prepared to it. 

[01 17] Coating of this was carried out to the acrylic board "a bitter taste rewrite" (thickness of 2mm. 300mmx300mm) by the 
Mitsubishi Rayon company with the Anest Iwata spray gun "W-88 series" in Ayr ** 0.2MPa, the spray distance of 15cm, and spray 
operating-speed 15 m/min, desiccation processing was carried out at 80 degrees C. and organic-inorganic ******** with a 
thickness of 0.15 micrometers was made to form. Lopsidedness was evaluated like the example 1 about this film. Relation with the 
content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 25 . It turns out that it has the 
lopsidedness which was excellent from this drawing. 

[01 18] the inside of the polymerization object obtained like example 16 example 14, and 1g — the Matsumoto Chemical Industry 

Co., Ltd. make — tetra isocyanato "ORUGACHIKKUSU-silane Si 400" 56g was dissolved in 11. toluene, and inclination film 

coating liquid was prepared. 

[0119] Coating of this was carried out to the acrylic board "a bitter taste rewrite" (thickness of 2mm, 300mmx300mm) by the 
Mitsubishi Rayon company with the Anest Iwata spray gun "W-88 series" in Ayr ** 0.2MPa, the spray distance of 15cm, and spray 
operating-speed 15 m/min, desiccation processing was carried out at 25 degrees C, and organic-inorganic ******** with a 
thickness of 0.12 micrometers was made to form. Lopsidedness was evaluated like the example 1 about this film. Relation with the 
content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 26 . It turns out that it has the 
lopsidedness which was excellent from this drawing. 

[0120] the inside of the polymerization object obtained like example 17 example 14, and 1g — the TONEN CORP. make — 
polysilazane "L110 (20-% of the weight xylene solution)" 0.29 I. was dissolved in the 0.711. xylene, and inclination film coating liquid 
was prepared. 

[0121] Coating of this was carried out to the PET film "the east rel mirror T-60" in the spin coater (1500rpm, 15 seconds), 
desiccation processing was carried out by 95 degrees C and 80%RH at 80 degrees C for 3 hours for 1 hour, and organic-inorganic 
******** with a thickness of 0.12 micrometers was made to form. Lopsidedness was evaluated like the example 1 about this film. 
Relation with the content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 27 . It turns 
out that it has the lopsidedness which was excellent from this drawing. 

[0122] example 18 [(A) preparation of component] styrene (Wako Pure Chem industry) 11.86g, and 3-methacryloxy-propyl- 
trimethoxysilane 1.42g — glassware with a capacity of 50ml — putting in — 2,2'-azobis isobutyronitrile 0.2g — in addition, it 
agitated and was made to dissolve completely Next, with the water bath adjusted to 70 degrees C, this container was heated for 5 
hours and the polymerization of the styrene was carried out. Moved 0.2mg of obtained polystyrene copolymers to another 




glassware, it was made to dissolve in 200ml of tetrahydrofuran solvents, and the polymer solution of the (A) component was 
prepared. 

[0123] 40ml of tetrahydrofuran s and 40ml of ethanol were put into glassware with a [preparation of inclination film] capacity of 
100ml, and, in addition, it prepared inclination film coating liquid the above-mentioned polymer solution and 10ml of mineral 
constituent solutions at a time obtained in the example 1 to this. 

[0124] It applies on a PET substrate with a spin coat method, and it was made to dry and organic-inorganic bipolar membrane was 
made to form by the approach according to an example 1 using the [spin coat of inclination film] above-mentioned coating liquid. 
Lopsidedness was evaluated like the example 1 about this film. Relation with the content of sputtering time amount, a carbon atom, 
and a silicon atom is shown in a graph at drawing 28 . It turns out that it has the lopsidedness which was excellent from this 
drawing. 

[0125] Example 19 It was made to react at 75 degrees C for 3 hours, after being easy to mix and agitating formation methyl 
methacrylate 10.92g of conductive film (1) organic-inorganic bipolar membrane, and 3-methacryloxy-propyl-trimethoxysilane 2.71g, 
adding and agitating 2,2'-azobis isobutyronitrile 0.2g to this. 1.0g of the obtained polymerization object was dissolved in 100ml of 
acetones, and the solution (a polymer solution is called hereafter.) of the organic high molecular compound of the (A) component 
was prepared. 

[0126] It was dropped gradually, agitating the solution which, on the other hand, turns into a solution which dissolved tetra-ethoxy 
silane 12g in 10ml of ethanol from 3.1 g of concentrated hydrochloric acid, and 5ml of ethanol. This mixed solution was agitated at 
the room temperature for 5 hours, and the mineral constituent solution of the (B) component was obtained. 40ml of ethanol was 
added, and after mixing 10ml of polymer solutions to 40ml of acetones and agitating to homogeneity, further, 10ml of mineral 
constituents was added, and it agitated until it became homogeneity. 

[0127] Organic - inorganic bipolar membrane was made to form on a substrate, when this coating liquid is applied with a spin coat 
method (1500rpm, 10 seconds) on the polyethylene tereph thai ate film whose thickness is 0.188mm and carries out stoving at 40 
degrees C for 12 hours. By depth profile measurement of XPS (the product made from ULVAC FAI, PHI-5600) of this film, the 
content ratio of carbon and silicon was measured and lopsidedness was investigated. A graph shows relation with the content of 
sputtering time amount, a carbon atom, and a silicon atom to drawing 29 . It turns out that it has the lopsidedness which was 
excellent from this drawing. 

[0128] (2) On the film obtained by production (1) of a conductive film, using the oxide target which consists of 90 % of the weight of 
indium oxide, and 10 % of the weight of stannic oxides, the transparence electric conduction film with a thickness of 40nm was 
made to form with DC magnetron sputtering equipment (Shimadzu, HS-720), and the conductive film was produced under the 
mixed-gas (it is 99:1 at volume ratio) ambient atmosphere of an argon and oxygen. Sheet resistance, light transmission, the squares 
friction test, and the heat test were investigated according to the following approaches using the obtained conductive film as the 
property. The result was summarized in Table 2. 

[0129] (b) The transparence electric conduction film sheet resistance (omega/**) formed in sheet resistance one side was 
measured using the resistivity meter. 

(b) The light transmission spectrophotometer (Shimadzu, UV-2100) was and the light transmission (%) of 550nm was measured. 

(c) The squares tape method was enforced according to the squares friction test JIS K5400. After making 100 mass attachment 
and the Nichiban Scotch tape (trademark) stick the squares of 1mm angle to the paint film side of each test piece by pressure in a 
rotary cutter, 180 friction tests were carried out at the rate of 800 mm/min. Adhesion was evaluated by counting the existence of 
exfoliation among 100 masses. 

[0130] (d) The temperature was lowered after 2-hour maintenance at 70 degrees C in oven, having heat resistance test applied it 
to -30 degrees C for 2 hours, and after that, it held at -30 degrees C for 2 hours, and 5 cycle **** and a thermo-cycle trial were 
carried out for the process which carries out a temperature up over 2 hours to 70 degrees C again. Measurement and the squares 
friction test of sheet resistance performed evaluation by checking the adhesion (existence of exfoliation in 100 masses) of a paint 
film. 

[0131] The conductive film was produced by the same approach as an example 19 to the polycarbonate film with the organic- 
inorganic compound inclination film obtained in the example 20 example 7. The property of this conductive film is shown in Table 2. 
[0132] It was dropped gradually, agitating the solution which turns into a solution which dissolved example 21 tetra-ethoxy silane 
8.33g and methyl trimetoxy silane 1.36g in 10ml of ethanol from 3.1g of concentrated hydrochloric acid, and 5ml of ethanol. This 
mixed solution was agitated at the room temperature for 5 hours, and the mineral constituent solution was obtained. 
[0133] After mixing 10ml of (A) polymer solutions of an example 19 to 40ml of acetones and agitating to homogeneity, 40ml of 
ethanol was added, further, 10ml of mineral constituent solutions was added, and the conductive film was completely produced by 
this actuation with the example 19 except having agitated until it became homogeneity. 

[0134] By depth profile measurement of XPS (the product made from ULVAC FAI, PHI-5600) of organic -in organic bipolar 
membrane before coating drawing 30 with the FTO film, the content ratio of carbon and silicon was measured and the result of 
having investigated lopsidedness was indicated. The property of this conductive film is shown in Table 2. 

[0135] In example of comparison 9 example 19, adding and agitating 2,2'-azobis isobutyronitrile 0.2g to methyl methacrylate 12g, it 
was made to react at 75 degrees C for 3 hours, and 1.0g of the obtained polymerization object was dissolved in 100ml of acetones, 
except having prepared the solution of a polymethylmethacrylate compound, this actuation was completely performed with the 
example 19, and the conductive film was produced. 

[0136] By depth profile measurement of XPS (the product made from ULVAC FAI, PHI-5600) of organic-inorganic bipolar 
membrane before coating drawing 31 with the ITO film, the content ratio of carbon and silicon was measured and the result of 
having investigated lopsidedness was indicated. The property of this conductive film is shown in Table 2. 

[0137] The conductive film was completely produced by this actuation with the example 19 except having diluted with 20ml of 
acetones, and 20ml of ethanol 10ml of solutions of the polymethylmethacrylate compound prepared in the example 9 of example of 
comparison 10 comparison, and having considered as coating liquid. The property of this conductive film is shown in Table 2. 
[0138] 
[Table 2] 
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[0139] Although conductivity and adhesion hardly change the conductive film of an example using the compound inclination film of 
this invention as an interiayer after a heat test as shown in Table 2, as for the thing of the example of a comparison, conductivity 
and adhesion are falling greatly after a heat test. 

[0140] Example 22 In the rebound ace court film example 8, except having replaced the base material film with the polycarbonate 
film, it is the same approach as an example 8, and the film with the organic-inorganic compound inclination film was obtained. To 
this, the silicon rebound ace court agent made from Japanese DAKUROSHAMU Lock [the sol guard NP730] was formed using the 
bar coating machine so that the thickness after desiccation might be set to 4 micrometers, hardening processing of 2 hours was 
performed at 80 degrees C after that, and the desired base material with the rebound ace court film was obtained. In addition, when 
the pencil degree of hardness was measured about the film in front of a rebound ace court, only the polycarbonate film was H with 
the film which prepared F and the compound inclination film. The following trials were carried out about this base material with the 
rebound ace court film. The result was summarized in Table 3. 

[0141] (1) Adhesion JIS The squares tape method was enforced according to K5400. After making 100 mass attachment and the 
Nichiban Scotch tape stick the squares of 1mm angle to the paint film side of each test piece by pressure in a rotary cutter, 180 
friction tests were carried out at the rate of 300 mm/min. Adhesion was evaluated by counting the existence of exfoliation among 
100 masses. 

[0142] (2) Film degree of hardness JIS According to K5400, the pencil hardness test was carried out with reed MITSU Seiki Co., 
Ltd. make and a pencil scrape test machine, and the existence of the blemish of a paint film estimated the film degree of hardness. 
[0143] (3) The antifriction trial of a paint film was carried out with wear-resistant reed MITSU Seiki Co., Ltd. make and a taper type 
abrasion tester (test condition: 200 counts of wear, 500g of loads, wear ring CS-10F). Whenever [ after a trial / cloudiness ] (Hayes 
value: deitaH%) estimated abrasion resistance. 

[0144] (4) The temperature was lowered after 2-hour maintenance at 70 degrees C in oven, having heat resistance test applied it 
to -30 degrees C for 2 hours, and after that, it held at -30 degrees C for 2 hours, and 5 cycle **** and a thermo-cycle trial were 
carried out for the process which carries out a temperature up over 2 hours to 70 degrees C again. Evaluation was performed by 
checking the adhesion (existence of exfoliation in 100 masses) of a paint film by the squares tape method. 

[0145] The base material with the rebound ace court film was obtained by the completely same actuation as an example 22 except 
having changed into the film (example 23) which carried out the coat of the inclination film at the polyethylene terephthalate film 
with a thickness of 0.188mm which produced an example 23 and 24 substrates in the example 19 from the polycarbonate film with a 
thickness of 0.4mm, and the acrylic film (example 24) with a thickness of 0.2mm. The evaluation result of this base material with the 
film was summarized in Table 3. About the film of an example 24, the content ratio of carbon and silicon was measured to drawing 
32 , lopsidedness was investigated to it. and the result was indicated to it by depth profile measurement of XPS (the product made 
from ULVAC FAI. PHI-5600) of the film in front of hard coating. 

[0146] In addition, the pencil degrees of hardness of the film which prepared the compound inclination film in a polyethylene 
terephthalate film and it were 3H and 4H. respectively, and the pencil degrees of hardness of the film which prepared the compound 
inclination film in an acrylic film and it were 4H and 5H, respectively. 

[0147] After mixing 10ml of polymer solutions of the (A) component of an example 8 to 40ml of example 25 acetones and agitating 
to homogeneity, 30ml of ethanol was added, further, 20ml of mineral constituent solutions of the (B) component of an example 8 
was added, and it agitated until it became homogeneity, and the substrate with the rebound ace court film was completely obtained 
by the same actuation as an example 8 except having replaced the film base material with the polycarbonate film further. The 
evaluation result of this base material with the film was summarized in Table 3. By depth profile measurement of XPS (the product 
made from ULVAC FAI, PHI-5600) of the film in front of a rebound ace court, the content ratio of carbon and silicon was measured 
to drawing 33 . lopsidedness was investigated to it. and the result was indicated to it. 

[0148] Adding and agitating 2,2'-azobis isobutyronitrile 0.2g to methyl methacrylate 12g in example of comparison 1 1 example 8. it 
was made to react at 75 degrees C for 3 hours, and except having dissolved 1.0g of the obtained polymerization object in 100ml of 
acetones, having prepared the solution of a polymethylmethacrylate compound, having considered as the polymer solution, and 
having used the film base material as the polycarbonate film, this actuation was completely performed with the example 8, and the 
base material with the rebound ace court film was produced. Table 3 was asked for the evaluation result of this base material with 
the film. 

[0149] On the polycarbonate film with an example of comparison 12 thickness of 0.4mm, the silicon rebound ace court agent made 
from Japanese DAKUROSHAMU Lock [the sol guard NP730] was formed in the bar coating machine so that the thickness after 
desiccation might be set to 4 micrometers, on it, hardening processing of 2 hours was performed at 80 degrees C after that, and 
the desired base material with the rebound ace court film was obtained on it. The evaluation result of this base material with the 
film was summarized in Table 3. 
[0150] 
[Table 3] 
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[0151] As shown in Table 3, when the inclination film is used as a primer of a rebound ace court layer (examples 22-25), since it 
has inclination structure, inclination covering it from a mineral constituent into the structure at an organic component including a 
mineral constituent and an organic component, it is extremely excellent in the adhesive property of an organic base material and 
the both sides of a silicon system rebound ace court layer, and may fully demonstrate the engine performance of a rebound ace 
court layer. 

[0152] On the other hand, since the mineral constituent and the organic component have not carried out a chemical bond when the 
acrylic silicone which does not have a chemical bond is used as a primer layer of a rebound ace court layer between the methyl 
methacrylate polymer of the (A) component, and the mineral constituent of the (B) component (example 11 of a comparison), it 
does not become inclination structure, but the adhesion of the interface of a mineral constituent and an organic component is low, 
and inferior to the engine performance. Moreover, since the rebound ace court agent itself is the silicon system of an inorganic 
materia! when there is no primer (example 12 of a comparison), it is lacking in adhesion with an organic base material, and inferior to 
the engine performance. 

[0153] Example 26 The polycarbonate film with the inclination film obtained in the optical-recording-medium example 7 was set in 
the sputtering system, the SiN layer with a thickness of 8 micrometers was formed as a dielectric substrate layer (under coat) on 
the inclination film, and the under coat formation resin substrate was obtained. The desired magneto-optic-recording medium was 
obtained by setting an under coat formation resin substrate in a sputtering system, forming a TbDyFeCo layer with a thickness of 
10 micrometers as a magneto-optic-recording layer on an under coat, and forming a SiN layer with a thickness of 8 micrometers as 
a dielectric protective layer (topcoat) further. The following trials were carried out about this magneto-optic -recording medium. The 
result was summarized in Table 4. 

[0154] (1) Adhesion JIS between an under coat and a base material film The squares tape method was enforced according to 
K5400. After making 100 mass attachment and the Nichiban Scotch tape stick the squares of 1mm angle to the paint film side of 
each test piece by pressure in a rotary cutter, 180 friction tests were carried out at the rate of 300 mm/min. Adhesion was 
evaluated by counting the existence of exfoliation among 100 masses. Moreover, the temperature was lowered after 2-hour 
maintenance at 70 degrees C in oven, having covered it over -30 degrees C for 2 hours, and after that, it held at -30 degrees C for 
2 hours, and 5 cycle **** and a thermo-cycle trial were carried out for the process which carries out a temperature up over 2 
hours to 70 degrees C again, and adhesion was measured similarly. 

[0155] (2) Film degree of hardness JIS According to K5400, the pencil hardness test was carried out with reed MITSU Seiki Co., 
Ltd. make and a pencil scrape test machine, and the existence of the blemish of a paint film estimated the film degree of hardness. 
[0156] After mixing 10ml of polymer solutions of the (A) component of an example 19 to 40ml of example 27 acetones and agitating 
to homogeneity, 30ml of ethanol was added, further, 20ml of mineral constituent solutions of the (B) component of an example 19 
was added, and the magneto-optic-recording medium was completely obtained by the same actuation as an example 19 except the 
actuation agitated until it became homogeneity. The evaluation result of this base material with the film was summarized in Table 4. 
[0157] It kept at 75 degrees C, mixing and agitating example of comparison 13 methyl methacrylate 12g, and azobisisobutyronitril 
0.2g, and the magneto-optic-recording medium was obtained by the same actuation as an example 26 except having made it react 
for 3 hours and having obtained the organic macromolecule component. The property of this magneto-optic-recording medium is 
shown in Table 4. 

[0158] The magneto-optic-recording medium was created by the example 26 and this technique, without forming organic-inorganic 
bipolar membrane in an example of comparison 14 polycarbonate substrate. The property of this magneto -optic-recording medium 
is shown in Table 4. 
[0159] 
[Table 4] 
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[0160] In addition, the curvature of each substrate of Ushiro who held under the high-humidity/temperature of 70 degrees C and 
90%RH for 40 hours was measured, and when it investigated whether there would be any trouble in the writing and readout of data, 
the problem did not have both examples 26 and 27 and the examples 13 and 14 of a comparison. 



[0161] <BR> [Effect of the Invention] The organic-inorganic compound inclination ingredient of this invention is organic-inorganic 
composite material containing the chemical bond object of an organic high molecular compound and a metal system compound. It 
has the component inclination structure where the content of this metal system compound changes in the thickness direction of an 
ingredient continuously. As new high-performance material as various applications, especially a coating agent It is suitable for the 
interlayers made to intervene between the coat layers containing adhesives and an organic base material, an inorganic system, or a 
metal system ingredient with a paint film, an organic material, inorganic, or a metallic material. 
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TECHNICAL HELD 



[Field of the Invention] This invention relates to the application of a new organic-inorganic compound inclination ingredient, its 
manufacture approach, and this inclination ingredient. This invention is organic-inorganic composite material containing the 
chemical bond object of an organic high molecular compound and a metal system compound in more detail. It has the component 
inclination structure where the content of this metal system compound changes in the thickness direction of an ingredient 
continuously. An organic-inorganic compound inclination ingredient useful for various applications as high-performance material, the 
coating agent for coat formation which becomes the approach list which manufactures this thing efflcientJy from this inclination 
ingredient, For example, it is related with the base material and goods which used the coating agent and this inclination ingredient 
which are used as an object for interlayers made to intervene between adhesives with a paint film, an organic material, inorganic, or 
a metallic material and an organic base material, an inorganic system, or a metal system ingredient layer. It is. 
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PRIOR ART 



[Description of the Prior Art] It becomes difficult to make it satisfied with a single high molecular compound in recent years with 
diversification of the demand about the engine performance of organic polymeric materials and a function, and adding and 
compound-izing a dissimilar material with a property which is different in a high molecular compound is performed. For example, 
physical-properties reforming by distributing reinforcement in organic polymeric materials is performed widely, the inorganic filler of 
the shape of powder, such as organic [. such as a carbon fiber, a glass fiber, a metal fiber, ceramic fiber, and an aramid fiber, ], an 
inorganic fibrous material or a calcium carbonate, a silica, and an alumina, etc. is added, and, specifically, distributing homogeneity is 
performed. Moreover, research which makes a new function discover is also briskly done by mixing a high molecular compound of a 
different kind, making it compatibility-ize through a compatibilizer by the case, and polymer-alloy-izing. 

[0003] On the other hand, the metal-ceramic compound functionally gradient material for which the presentation of an ingredient is 
changed little by little and the functionally gradient material which is the composite material with which properties completely differ 
on a table and the reverse side attracts attention for example, which has the thermal resistance of the ceramics and metaled 
reinforcement is developed as an airframe ingredient of a supersonic transport etc. recently. 

[0004] such a functionally gradient material is classified into an inorganic inclination ingredient, an organic inclination ingredient, and 
an organic-inorganic compound inclination ingredient — having — and Space and the aeronautical-navigation field, the automobile 
field, the electronics field, the medical field, the energy field, and use [ in / a radiation, the shielding field of an electromagnetic 
wave, etc. / further ] are expected, for example from mixing two or more ingredients, for example, two or more inorganic materials 
of a different kind, two or more organic materials of a different kind or one or more sorts of organic materials, and one or more 
sorts of inorganic materials, making the physical properties of two or more component ingredients discover by controlling the 
distribution density which changes with locations, orientation, etc.. and getting. 

[0005] by the way, the so-called Honda-Fujishima effectiveness ["an industrial-chemistry magazine" by which the photolysis of the 
water is carried out to hydrogen and oxygen by making semi-conductors, such as a titanium dioxide, into a photoelectrical pole — 
since the 72nd volume, and the 108th - 113-page (1969)] were found out, development and utilization research of a photocatalyst 
have come to be done briskly. If semi-conductor particles, such as a titanium dioxide, are excited with the light of the energy more 
than that band gap, an electron will arise in a conduction band, and an electron hole will be generated in a valence band, and this 
photocatalyst will be rich in this energy, and will use an electronic -electron hole pair. 

[0006] Such a photocatalyst is applied, for example, deordorization, antifouling, antibacterial, sterilization, decomposition, removal of 
the various matter which poses a problem on the environmental pollution in waste water and waste gas further, etc. are considered. 
Although metallic sulfide, such as metallic oxides, such as the compound which has the semi-conductor-property of former 
versatility as a photocatalyst. for example, a titanium dioxide, an iron oxide, tungstic oxide, and a zinc oxide, a cadmium sulfide, and 
zinc sulfide, etc. is known, the titanium dioxide, especially the anatase mold titanium dioxide are useful as a practical photocatalyst 
in these. This titanium dioxide shows the photocatalyst activity which was excellent by absorbing the light of the specific 
wavelength of the ultraviolet-rays field included in everyday light, such as sunlight, and demonstrates functions, such as antifouling, 
deodorization, antibacterial, air cleaning, water purification, and a super-hydrophilic property, by the powerful oxidation originating in 
this photocatalyst operation. 

[0007] Such a photocatalyst function that photocatalysts, such as a titanium dioxide, have is demonstrated effectively, and 
research which uses it industrially is done briskly now. For example, it will be possible to give the operation which disassembles the 
organic substance into an ingredient front face only by irradiating light, and it will be begun to put dirt in practical use with pile 
glass, a tile, a toilet bowl, etc., if a photocatalyst is covered on the surface of an ingredient or is made to mix into the paint film on 
the front face of an ingredient. Moreover, development research of the various functional products using this photocatalyst is 
performed positively, the building materials which disassemble the nitrogen oxides used as the ringleader of (1) air pollution with 
solar light energy and (2) — while carrying out spontaneous decomposition of the adhering dirt which comes to cover a glass front 
face with a transparent photocatalyst [ for example, ] Utilization of the agent for waste water treatment which comes to cover 
titanium-dioxide impalpable powder to the window film stuck on side front front faces, such as glass which has antibacterial 
effectiveness, and a glass window which comes to prepare a photocatalyst layer in a film front face using the super-hydrophilic 
property and antifouling property ability of (3) photocatalysts, and (4) silica-gel particle is considered. 

[0008] However, photocatalysts, such as a titanium dioxide with a photocatalyst function, are not simply supported to organic 
substrates, such as plastics, but need a certain binder in many cases. Moreover, if this photocatalyst is directly coated on an 
organic substrate or is made to mix into this base material, the problem which says that it does not escape that an organic 
substrate deteriorates according to a photocatalyst operation for a short time will arise. 

[0009] Although to prepare the coating film of photocatalysts, such as a titanium dioxide, through organic system adhesives etc. on 
an organic substrate in order to solve such a problem is also tried, the adhesive property of a binder and a photocatalyst object 
falls with time in this case, or the situation which is not desirable as for generating of nebula-izing and the interference color etc. is 
invited. Moreover, although to prepare the coating film of photocatalysts. such as a titanium dioxide, through inorganic system 
adhesives etc., for example on an organic substrate is also tried, in this case, an adhesive property with a substrate is not enough, 
or a crack etc. occurs in the glue line itself gradually, and the situation which is not desirable as for an adhesive fall with a binder 
and a base with time as a result, generating of nebula-izing and the interference color, etc. is invited. Moreover, to develop the 
microcapsule which covered photocatalysts, such as a titanium dioxide, with the silica, to mix this microcapsule into an organic 
base, and to give deodorization and an antibacterial function is tried. Since a photocatalyst cannot expose such a microcapsule to a 
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front face easily, many minute holes exist in the capsule and the small organic substance of a molecule can enter while degradation 
of an organic substrate is controlled, a catalyst function is demonstrated effectively. However, it is also difficult for the 
microcapsule of such structure to make the photocatalyst activity into high activity, and it is difficult to fully apply the 
hydrophilization phenomenon which is another description of a photocatalyst. Moreover, complicated actuation is needed for the 
manufacture approach, and it has the fault of not escaping a manufacturing cost costing dearly. 

[0010] On the other hand, the layer which consists of various inorganic systems or metal system ingredients other than said 
photocatalyst activity ingredient, for example, a conductive ingredient, a rebound ace court agent, material for optical recording, 
magnetic powder, an infrared absorption ingredient, etc. is prepared on a plastics base material, and producing high-performance 
material is performed widely. Since adhesion with a base material is generally inadequate when preparing such an inorganic system 
or a metal system ingredient layer on a plastics base material, an inorganic system primer layer is prepared on a plastics base 
material, and the method of making an inorganic system or a metal system ingredient layer form on it is used well. However, in this 
approach, although the adhesion with an inorganic system primer layer, an inorganic system, or a metal system ingredient layer was 
good, the adhesion of a plastics base material and an inorganic system primer layer had the problem of it being inferior to heat- 
resistant adhesion, or adhesion falling by the passage of time rather than was necessarily enough. Therefore, development of the 
technique of making an inorganic system or a metal system ingredient layer forming with sufficient adhesion on a plastics base 
material was desired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The organic - inorganic compound inclination ingredient of this invention is between the coat layers in 
which it is organic-inorganic composite material containing the chemical bond object of an organic high molecular compound and a 
metal system compound, and it has the component inclination structure of changing in the thickness direction of an ingredient 
continuously, and various applications are included as new high-performance material, and the content of this metal system 
compound includes adhesives and an organic base material, an inorganic system, or a metal system ingredient with a paint film, an 
organic material, inorganic, or a metallic material as a coating agent. It is suitable for the interlayers made to intervene. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation. The new various applications as high- 
performance material. For example, it is prepared between a paint film, and an organic material, inorganic or adhesives with a 
metallic material, an organic base material and a photocatalyst paint film. For applications, such as an interlayer which prevents 
degradation of an organic base material, and an interlayer which raises adhesion with an organic base material, an inorganic system, 
or a metal system ingredient layer, [ useful ] A presentation aims at offering the method of manufacturing efficiently the organic- 
inorganic compound inclination ingredient which changes continuously, and this thing, and its application in the thickness direction. 
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MEANS 



[Means for Solving the Problem] The organic high molecular compound which has the metal content radical which can be combined 
with a metallic oxide or a metal nitride polymer by hydrolysis in a molecule as a result of repeating research wholeheartedly, in 
order that this invention persons may attain said purpose, and the metallic compounds which can form a metallic oxide by 
hydrolysis. Or the coating liquid which does not carry out hydrolysis processing of the mixture with a metal nitride polymer and 
which was obtained [ the ** or ] by carrying out hydrolysis processing is applied on an organic substrate. Organic-inorganic 
composite material containing the chemical bond object of the organic high molecular compound and metal system compound which 
are formed by carrying out stoving processing The content of the metal system compound in an ingredient is the new organic- 
inorganic compound inclination ingredient which has the component inclination structure of changing in the depth direction from the 
front face of an ingredient continuously, and it came to complete this invention for it being useful for said application based on a 
header and this knowledge. 

[0013] Namely, this invention is organic-inorganic composite material containing the chemical bond object of (1) organic high 
molecular compound and a metal system compound. The organic-inorganic compound inclination ingredient with which content of 
the metal system compound in an ingredient is characterized by having the component inclination structure of changing in the 
depth direction from the front face of an ingredient continuously, (2) The coating agent characterized by making the coat which 
consists of the above-mentioned organic-inorganic compound inclination ingredient form on a base material, The coating agent 
used as an object for interlayer formation made to intervene preferably between the object for paint film formation and organic 
material to an organic base material, inorganic or the object for adhesives with a metallic material and an organic base material, and 
the coat layer that contains an inorganic system or a metal system ingredient at least. (3) The base material characterized by using 
the above-mentioned organic-inorganic compound inclination ingredient. (4) The charge of organic - inorganic binder characterized 
by using the above-mentioned organic-inorganic compound inclination ingredient as adhesives, And the goods characterized by 
having the coat layer which a (5) above-mentioned organic-inorganic compound inclination ingredient is made to intervene as an 
interlayer, and contains an inorganic system or a metal system ingredient at least are offered. 

[0014] Moreover, the organic high molecular compound which has the metal content radical which can be combined with a metallic 
oxide or a metal nitride polymer by hydrolysis in the (A) molecule if said organic-inorganic compound inclination ingredient follows 
this invention and metallic compounds which can form a metallic oxide by (B) (b) hydrolysis. Or after [ which does not carry out 
hydrolysis processing of the mixture with a (b) metal nitride polymer ] carrying out [ a ** or ] hydrolysis processing and preparing 
coating liquid, the paint film which consists of the above-mentioned coating liquid can be formed on the substrate which consists of 
organic material, and it can manufacture by subsequently carrying out stoving processing. 
[0015] 

[Embodiment of the Invention] The organic - inorganic compound inclination ingredient of this invention has the component 
inclination structure of an organic high molecular compound and a metal system compound being organic-inorganic composite 
material containing the complex which comes to carry out a chemical bond, and organic - inorganic composite material which 
consists of this complex preferably, and changing continuously [ the content of the metal system compound in an ingredient ] from 
an ingredient front face to the depth direction. 

[0016] The check of such component inclination structure can be performed by performing sputtering to the paint film front face of 
an organic-inorganic compound inclination ingredient prepared on the substrate which consists for example, of organic material, 
shaving the film on it. and measuring the content of the carbon atom on the front face of the film, and a metal atom by X-ray 
photoelectron spectroscopy etc. with time on it. If an example is given and explained concretely, drawing 1 will be set in the below- 
mentioned example 1. Organic - inorganic composite material with a thickness of 0.6 micrometers prepared on the 
polymethylmethacrylate substrate (as a metal atom) Although the paint film front face before performing sputtering is occupied by 
the silicon atom about about 100% as been the graph which shows relation with the content of the sputtering time amount in the 
paint film which becomes including a silicon atom, a carbon atom, and a silicon atom and shown in this drawing While the film follows 
on being deleted by sputtering and the content of the silicon atom on the front face of the film decreases, the content of a carbon 
atom increases and a film front face serves as only a carbon atom from the time of sputtering time amount passing over for about 
30 minutes mostly. 

[0017] That is, in this inclination ingredient, it is shown that the content of the metallic-oxide system compound in an ingredient is 
decreasing serially in the direction of a substrate from the front face. 

[0018] The organic-inorganic compound inclination ingredient of this invention is characterized by containing the complex in which 
the metal system compound carried out the chemical bond to the organic high molecular compound, and the complex by such 
chemical bond can be made to form easily by the approach of this invention explained later. 

[0019] Although the metal nitride system compound which especially a limit does not have about the class of metal system 
compound in the inclination ingredient of this invention, and comes to carry out a chemical bond to an organic high molecular 
compound through a metallic-oxide system compound or a metallic-oxide system compound can be mention, that in which it is form 
with a sol-gel method and deals is desirable, and can mention preferably the oxide system compound of the metal choose, for 
example from silicon, titanium, a zirconium, and aluminum as such a metal system compound. These metal system compounds may 
contain one sort of metals, and may contain two or more sorts of metals. 

[0020] Moreover, as a content of the above-mentioned metal system compound in the inclination ingredient of this invention, 
although there is especially no limit, it is metallic-oxide conversion and is 5 - 98 % of the weight usually 50 - 90% of the weight of 



the range especially preferably 20 to 98% of the weight preferably. What is necessary is not to be restricted that what is necessary 
is [ especially ] just what can be film-production-ized as the polymerization degree and molecular weight of an organic high 
molecular compound, but just to select suitably according to the class of high molecular compound, desired paint film physical 
properties, etc. Furthermore, the thing of the range 5 micrometers or less of the thickness of whose are 0.01-1.0 micrometers is 
suitable for especially the inclination ingredient of this invention from points, such as lopsidedness and paint film engine 
performance. 

[0021] Such an organic-inorganic compound inclination ingredient can be efficiently manufactured by the approach of this invention 
shown below. The metal content radical which can be first combined with a metallic oxide or a metal nitride polymer by hydrolysis in 
the (A) molecule in the approach of this invention (A hydrolysis nature metal content radical may be called hereafter.) The organic 
high molecular compound which it has, and metallic compounds which can form a metallic oxide by (B) (b) hydrolysis (hydrolysis 
nature metallic compounds may be called hereafter) Or ** it does not carry out hydrolysis processing of the mixture with a (b) 
metal nitride polymer, hydrolysis processing of is done, and coating liquid is prepared. 

[0022] As a metal in the metallic compounds which can form a metallic oxide by hydrolysis which is the metal content radical and 
(B) (b) component which can be combined with a metallic oxide or a metal nitride polymer by hydrolysis in the organic high 
molecular compound which is the above-mentioned (A) component, or the metal nitride polymer of a (b) component, as being 
chosen, for example from silicon, titanium, a zirconium, and aluminum, one sort can be preferably mentioned as it is few. 
[0023] The organic high molecular compound which has the metal content radical which can be combined with a metallic oxide or a 
metal nitride polymer by hydrolysis in the molecule which is the above-mentioned (A) component can obtain the monomer which 
has for example, this metal content radical, and the monomer which does not contain a metal copolymerization or by carrying out 
condensation polymerization. 

[0024] As a metal content radical which can be combined with a metallic oxide or a metal nitride polymer by hydrolysis here, it is a 
general formula (I), for example. 
- M1R1n-1 — (I) 

(Although R1 is a hydrolysis nature machine or an un-hydrolyzing nature machine among a formula) By hydrolysis, when it is 
required to be the hydrolysis nature machine which can carry out a chemical bond to the (B) component and R1 is plurality, at least 
one of them every — R1 may be mutually the same and you may differ, and M1 is metal atoms, such as silicon, titanium, a 
zirconium, and aluminum, and n is the valence of the metal atom Ml. The radical expressed can be mentioned. 
[0025] In the above-mentioned general formula (I), as a hydrolysis nature machine which can carry out a chemical bond to the (B) 
component by hydrolysis of R1, halogen atoms, such as an alkoxyl group, an isocyanate radical, and a chlorine atom, an oxy-halogen 
radical, an acetylacetonate radical, etc. are mentioned, for example, and. on the other hand, a low-grade alkyl group etc. is 
preferably mentioned, for example as an un-hydrolyzing nature machine which does not carry out a chemical bond to the (B) 
component. 

[0026] As a metal content radical expressed with the above-mentioned general formula (I) For example, a trimethoxysilyl radical, a 
triethoxy silyl radical, a tree n-propoxy silyl radical, A triisopropoxy silyl radical, a tree n-butoxy silyl radical, a TORIISO butoxy silyl 
radical, A tree sec-butoxy silyl radical, a tree tert-butoxy silyl radical, A trichlorosilyl radical, a dimethyl methoxy silyl radical, a 
methyl dimethoxy silyl radical, A dimethyl chlorosilyl group, methyldichlorosilyl group, a tri -isocyanate silyl radical, Trimethoxy 
titanium radicals, such as a MECHIRUJI isocyanato silyl radical, a TORIETOKISHI titanium radical, A tree n-propoxy titanium 
radical, a triisopropoxy titanium radical, A tree n-butoxy titanium radical, a TORIISO butoxy titanium radical, To a tree sec-butoxy 
titanium radical, a tree tert-butoxy titanium radical, a TORIKURORO titanium radical, and a pan A trimethoxy zirconium radical, a 
TORIETOKISHI zirconium radical, a tree n-propoxy zirconium radical, A triisopropoxy zirconium radical, a tree n-butoxyzirconium 
radical, To a TORIISO butoxyzirconium radical, a tree sec-butoxyzirconium radical, a tree tert-butoxy zirconium radical, a 
TORIKURORO zirconium radical, and a pan A dimethoxy aluminum radical, a diethoxy aluminum radical, a G n-propoxy aluminum 
radical, A JIISO propoxy aluminum radical, a G n-butoxy aluminum radical, a JIISO butoxy aluminum radical, a G sec-butoxy 
aluminum radical, a G tert-butoxy aluminum radical, a TORIKURORO aluminum radical, etc. are mentioned. 
[0027] A desired high molecular compound is obtained by carrying out radical copolymerization of the monomer which has the 
monomer which has the metal content radical expressed with an ethylene nature partial saturation radical and said general formula 
(I) as an example of the above-mentioned copolymerization, and an ethylene nature partial saturation radical, and does not contain 
a metal. Specifically, it is a general formula (n). 
[Formula 1] 



( — the inside of a formula, and R2 — a hydrogen atom or a methyl group, and A — an alkylene group — the alkylene group of 
carbon numbers 1-4, and R1, M1 and n are preferably the same as the above.) — one or more sorts of acrylic ester which uses the 
alkyl group containing the metal content radical expressed as an ester component (meta). and general formula (III) 
[Formula 2] 



( — a hydrogen atom or a methyl group, and X of R3 are the organic radicals of monovalence among a formula.) — the monomer 
which has the ethylene nature partial saturation radical expressed — especially — desirable — general formula (M-a) 
[Formula 3] 



CH 2 =C-COO-A-M 1 -R I n _i 




...(II) 




CH 2 =C-X 



...(m) 



CH 2 =C-COOR 4 




( — R4 is an alkyl group, a cycloalkyl radical, an aryl group, or an aralkyl radical among a formula, and R3 is the same as the above.) 
— the approach of carrying out radical copolymerization of one or more sorts of acrylic ester expressed (meta) can be mentioned. 



[0028] The radical in which macromolecule quantification by condensation is possible instead of the above-mentioned ethylene 
nature partial saturation radical as an example of condensation polymerization on the other hand. For example, the monomer which 
has the metal content radical expressed with two or more the functional groups and said general formulas (I) which generates amide 
association, an ester bond, or a urethane bond by condensation. A desired high molecular compound is obtained by the approach of 
carrying out condensation polymerization of the monomer which has the radical in which macromolecule quantification by 
condensation is possible, for example, two or more functional groups which generate amide association, an ester bond, or a 
urethane bond by condensation, and does not contain a metal content radical etc. 

[0029] Condensation polymerization of the amine component and acid component which have the metal content radical as which 
one of components is expressed in said general formula (I) is carried out, condensation polymerization of the approach of making a 
polyamide forming, the alcoholic component which has a certain metal content radical as which it is. and it crawls and one [ a gap 
or ] component is expressed in said general formula (I), and the acid component is carried out, and. specifically, the method of 
making polyester form etc. is mentioned. 

[0030] the above-mentioned (B) (**) — as the metallic compounds (hydrolysis nature metallic compounds) which can form a 
metallic oxide by hydrolysis which is a component — a general formula (IV) 
M2R5m — (IV) 

(Although R5 is a hydrolysis nature machine or an un-hydrolyzing nature machine among a formula) At least two are a hydrolysis 
nature machine. At least one [ and ] two or more R5 may be mutually the same, and you may differ, and it is the hydrolysis nature 
machine which can carry out a chemical bond to the (A) component by hydrolysis, and m is [ M2 is metal atoms, such as silicon, 
titanium, a zirconium, and aluminum, and ] the valence of the metal atom M2. The metallic compounds expressed can be mentioned. 

[0031] As a hydrolysis nature machine of R5 in the above-mentioned general formula (IV), halogen atoms, such as an alkoxyl group, 
an isocyanate radical, and a chlorine atom, an oxy-halogen radical, an acetylacetonate radical, etc. are mentioned, for example, and, 
on the other hand, a low-grade alkyl group, an aryl group, an alkenyl radical, etc. are preferably mentioned as an un-hydrolyzing 
nature machine, for example. What mixed the oligomer guided from the metallic compounds expressed with the above-mentioned 
general formula (IV) as these hydrolysis nature metallic compounds and two or more sorts of metallic compounds expressed with a 
general formula (IV) can be used. 

[0032] As an example of metallic compounds expressed with the above-mentioned general formula (IV) A tetramethoxy silane, a 
tetra-ethoxy silane, tetra — n-propoxysilane, Tetra-isopropoxysilane, tetra — n-butoxysilane, tetrapod iso butoxysilane, Tetra — sec- 
butoxysilane, tetra — tert-butoxysilane, etc., The tetra-alkoxy titanium and the tetra-alkoxy zirconium corresponding to these to a 
list, further — trimethoxy aluminum and TORIE — an ibis — sial minium and tree n-propoxy aluminum — Triisopropoxy aluminum, 
tree n-butoxy aluminum, TORIISO butoxy aluminum, tree sec-butoxy aluminum, A metal alkoxide or metal alkoxide oligomer, such 
as tree tert-butoxy aluminum, For example, the "methyl silicate 51" which is the alkoxysilane oligomer of a commercial item, 
Although a tetra-isocyanato silane, a methyl tri-isocyanate silane, tetra-chlorosilicane, methyltrichlorosilane, etc. are mentioned 
further, "ethyl silicate 40" (all are the trade names by the COL coat company) etc. As this (B) (b) component, a metaled alkoxide is 
suitable. These may be used independently and may be used combining two or more sorts. 

[0033] on the other hand — (B) (**) — as the metal nitride polymer which is a component — a general formula (V) 
[Formula 4] 



( — among a formula, although R6, R7, and R8 are the radical which carbon atoms, such as fluoro alkyl groups other than a hydrogen 
atom, an alkyl group, an alkenyl radical, an aryl group, aralkyl radicals, or these radicals, link with a silicon atom directly 
independently, respectively, an alkyl silyl radical, an alkylamino radical, or an alkoxyl group, at least one of them is a hydrogen atom.) 
— the polysilazane of the number average molecular weight 100-50000 including the structural unit expressed etc. can be 
mentioned preferably. 

[0034] It is under [ polar-solvents / with alcohol, a ketone, the ether, etc. suitable when using a metal alkoxide as a (B) (b) 
component in the approach of this invention ] setting. The high molecular compound of the aforementioned (A) component, and the 
mixture of the metal alkoxide of (B) (b) component When hydrolysis processing is carried out and 0-60 degrees C of solid acid are 
usually preferably used at the temperature of 20-40 degrees C using the cation exchange resin as acids, such as a hydrochloric 
acid, a sulfuric acid, and a nitric acid, or solid acid After removing it, it adjusts to the viscosity which was suitable for distilling off or 
adding and applying a solvent by request further, and coating liquid is prepared. When temperature is too low, hydrolysis does not 
progress, but when too high, hydrolysis progresses too much conversely, and there is a possibility that the lopsidedness of the 
inclination paint film obtained as a result may fall, in addition, (B) (**) — the polar-solvents solution containing the metal alkoxide 
of a component is prepared beforehand, an acid is added to this, the hydrolysis reaction is advanced, this thing and the (A) 
component may be mixed, and hydrolysis processing may be carried out further. 

[0035] moreover, (B) (**) — as a component, when using isocyanate system metallic compounds and halogen system metallic 
compounds, or when using (B) (b) component, before membrane formation, hydrolysis processing is not performed but the approach 
of making it hydrolyze with the moisture in air is usually used in the time of membrane formation, or it or subsequent ones. 
[0036] Since hydrolysis and a polycondensation may advance gradually depending on the class and after coating liquid preparation 
may change spreading conditions, when a mineral constituent adds dehydrating-agent, for example, sulfuric anhydride, serious 
NESHIUMU of an insoluble solid-state etc. to coating liquid, the fall of pot life can be prevented. In this case, after coating liquid 
removes this dehydrating agent, it is used for spreading. 

[0037] Using the coating liquid obtained by doing in this way. on the substrate which consists of organic material next, as the 
thickness of a dry paint film, 5 micrometers or less of usual, and an interlayer application Preferably. 0.01-1.0 micrometers, so that 
it may become the range of 0.02-0.7 micrometers more preferably A dip coating method, a spin coat method, a spray coating 
method, the bar coat method. The organic - inorganic compound inclination ingredient of this invention is obtained by forming a 
paint film with well-known means, such as the knife coat method, the roll coat method, the blade coat method, the die coat method, 
and the gravure coat method, and carrying out stoving processing by well-known desiccation processing, for example, the 
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temperature of about 40-150 degrees C. 

[0038] this invention — setting — the (A) component and (B) (**) — by hydrolysis processing of mixture with the metal alkoxide of 
the components, while the hydrolysis nature metal content radical in the high molecular compound of the (A) component 
hydrolyzes, the metal alkoxide of (B) (b) component is also hydrolyzed and a polymerization is carried out a part. Next, while a 
substrate is adsorbed in the part of the flexible macromolecule chain in the high molecular compound of the (A) component by 
applying this coating liquid to the substrate (an organic base material being called) which consists of organic material, the hydrolysis 
part of the metal content radical of a side chain is located in the place distant from the substrate. While hydrolysis of the metal 
content radical of the above-mentioned side chain advances further by carrying out stoving processing of this paint film (B) 
Hydrolysis of the metal alkoxide of a (b) component and a polymerization also advance further, and the reactant radical generated 
by hydrolysis of the above-mentioned side chain at this time, for example, a silanol group, and (B) (**) — when hydrolysis of a 
component and a polymerization object carry out condensation (chemical bond), the complex the high molecular compound and the 
metallic-oxide system compound carried out [ complex ] the chemical bond forms. 

[0039] moreover, the (A) component and (B) (**) — the isocyanate system of the components, halogen system metallic 
compounds, or (B) (**) — while a substrate is adsorbed in the part of the flexible macromolecule chain in the high molecular 
compound of the (A) component by applying the coating liquid which consists of mixture with a component to the substrate which 
consists of organic material, the hydrolysis nature metal content radical of a side chain is located in the place distant from the 
substrate, the reactant radical which generated this paint film by hydrolysis of the above-mentioned side chain while hydrolysis of 
the hydrolysis nature metal content radical of the above-mentioned side chain advanced with the moisture in air at the time of 
membrane formation or stoving processing, for example, a silanol group, and (B) (**) — the complex the metal nitride polymer of 
the hydrolyzate of the isocyanate system of a component or halogen system metallic compounds or (B) (b) component carried out 
[ complex ] the chemical bond forms. Therefore, the inclination complex with which the compound inclination ingredient of this 
invention is indicated by JP,8-283425,A differs fundamentally. 

[0040] Thus, in the compound inclination ingredient of this invention formed on the organic base material, although the content of 
the metal system compound in an ingredient is about 100% on a front face, it decreases serially in the direction of a substrate, and 
becomes about 0% near the substrate. That is, the field which the compound inclination ingredient of this invention generally 
consisted of a filmy material formed on the organic base material, and is in contact with the organic base material of this filmy 
material on parenchyma is an organic macromolecule system compound component, and another open system side is a metal 
system compound. 

[0041] In this invention, since a compound inclination ingredient is formed of said device, it is important after formation of a paint 
film time amount required to adsorb the substrate which consists of organic material in the part of a macromolecule chain, and to 
carry out grade maintenance of the liquid condition for several seconds at least generally. The solvent with which the fusibility 
solvent of an organic component and the fusibility solvent of a mineral constituent to be used usually differ from each other is 
used, and they need to have a miscibility. Moreover, in spreading in a coater or a spray method, also in order to make it adsorption 
of a high molecular compound take place before mineral constituents condense, in order for there to be no thickness spots and to 
acquire good inclination structure, it is desirable to make the vaporization point of the above-mentioned mineral constituent 
fusibility solvent higher than the vaporization point of an organic component fusibility solvent. In addition, an independent solvent is 
also usable if both organic component and mineral constituent can be dissolved. 

[0042] There is especially no limit as a substrate which consists of organic material. For example, acrylic resin, such as 
polymethylmethacrylate, Olefin system resin, such as styrene resin, such as polystyrene and ABS plastics, polyethylene, and 
polypropylene, Polyester system resin, such as polyethylene terephthalate and polyethylenenaphthalate, Polyamide system resin, 
such as 6-nylon and 6 and 6-nylon, polyvinyl chloride system resin, The substrate which consists of cellulose system resin, such as 
polycarbonate system resin, polyphenyiene sulfide system resin, polyphenylene ether system resin, polyimide system resin, and 
cellulose acetate, etc. can be mentioned. 

[0043] In order that these substrates may raise adhesion with the inclination ingredient of this invention further, surface treatment 
can be performed by the oxidation style, an irregularity-ized method, etc. a request. As the above-mentioned oxidation style, 
corona discharge treatment, chromate treatment (wet), flame treatment, hot blast processing, ozone, UV irradiation processing, etc. 
are mentioned, for example, and the sandblasting method, a solvent approach, etc. are mentioned as an irregularity-ized method, for 
example. These surface treatment methods are suitably chosen according to the class of substrate. 

[0044] In addition, the substrate which consists of organic material in this invention includes what has an organic system paint film 
on the front face of the base material which consists of the ingredient, for example, the metal system ingredient, glass and the 
ceramic system ingredient, the other various inorganic systems, or metal system ingredients other than an organic system 
ingredient. 

[0045] Thus, the organic-inorganic compound inclination ingredient of obtained this invention while having said outstanding 
lopsidedness which was carried out, the property which eases the stress to the heat shrink of (1) substrate and the inorganic film 
or physical telescopic motion, and (2) refractive indexes with the mixing ratio of the (3) mineral constituents and the organic 
component which change continuously control of the surface structure at the time of membrane formation by the gestalt of 
arbitration and (4) mineral constituents which can control the lopsidedness simple is possible — etc. — it is useful for various 
applications as new high-performance material from having a property. 

[0046] This invention also offers the coating agent which makes the coat which consists of this organic-inorganic compound 
inclination ingredient form on a base material again. As this coating agent, what consists of coating liquid which does not carry out 
hydrolysis processing of the organic high molecular compound which has the metal content radical which can be combined with a 
metallic oxide or a metal nitride polymer by hydrolysis, the metallic compounds which can form a metallic oxide by (B) (b) 
hydrolysis, or the mixture with a (b) metal nitride polymer, and which was obtained [ the ** or ] by carrying out hydrolysis 
processing can be preferably mentioned into the aforementioned (A) molecule. 

[0047] This coating film can be used for the following application. First, it is used for the application as a paint film. This organic - 
inorganic compound inclination ingredient is excellent in the adhesive property over an organic base material, and a paint film front 
face can obtain the good rebound ace court film of adhesion while it is excellent in abrasion-proof nature, thermal resistance, etc. 
by preparing the coat layer which consists of this ingredient, for example on [ various ] plastic film from having the property of a 
metallic oxide or a metal nitride. 

[0048] Next, it is used for the application as adhesives. Since a front face is a metal system compound while excelling in adhesion 
with an organic base material, as the inclination ingredient of this invention was described above, it excels in adhesion with 



inorganic or a metallic material. Therefore, it is suitable as adhesives with an organic material, inorganic, or a metallic material. 
[0049] Furthermore, it is used for the application as an interiayer made to intervene between an organic base material and the coat 
layer which contains an inorganic system or a metal system ingredient at least, when you form the coat layer containing an 
inorganic system or a metal system ingredient on an organic base material, generally the adhesion of an organic base material and 
this coat layer should divide un-10 — it is, and is inferior to endurance and the problem of exfoliating by the passage of time or 
becoming easy to exfoliate with heat, moisture, etc. arises. 

[0050] Since it has lopsidedness by making it intervene by making the inclination ingredient of this invention into an interiayer 
between the coat layers containing the above-mentioned organic base material, an inorganic system, or a metal system ingredient 
as this interiayer was described above, while excelling in adhesion with an organic base material Adhesion can be very good and the 
coat layer which is excellent also in adhesion with the coat layer containing the inorganic system or metal system ingredient 
prepared on it, consequently contains an inorganic system or a metal system ingredient on an organic base material can be made to 
form. In this invention, the range of 0.01-1.0 micrometers of thickness of this interiayer is 5 micrometers or less usually 0.02-0.7 
micrometers more preferably. 

[0051] Although there is especially no limit as a coat layer containing said inorganic system or a metal system ingredient and 
various coat layers can be formed, a rebound ace court layer, (4) inorganic system, a metal system material-for-optical-recording 
layer, an inorganic system, or a metal system dielectric layer etc. which contains (1) photocatalyst activity ingredient layer, (2) 
inorganic system or a metal system conductivity ingredient layer, (3) inorganic system, or a metal system ingredient, for example 
can be mentioned preferably. 

[0052] Next, the coat layer containing each inorganic system or a metal system ingredient is explained. 

(1) Photocatalyst activity ingredient layer : when the coat layer of photocatalyst activity ingredients, such as a titanium dioxide, is 
prepared in an organic base material front face, the problem that an organic base material deteriorates for a short time arises 
according to the photocatalyst operation. Therefore, to prepare the coat layer of photocatalyst activity ingredients, such as a 
titanium dioxide, on an organic base material according to a photocatalyst operation through the inorganic binder which cannot 
deteriorate easily is tried. However, an inorganic binder has the problem that adhesive strength with an organic base material is 
inadequate, and it is inferior to endurance. 

[0053] When it is made to intervene between an organic base material and the coat layer of a photocatalyst activity ingredient by 
making the inclination ingredient of this invention into an interiayer, it excels in adhesion with an organic base material, and 
moreover, since a front face is a metal system compound mostly, a top with sufficient adhesion with the coat layer of a 
photocatalyst activity ingredient, an interiayer cannot deteriorate easily due to a photocatalyst operation, and it can fully protect an 
organic base material. 

[0054] Moreover, the inclination ingredient of this invention can be made to be placed between front faces as an interiayer between 
the metal system base materials and photocatalyst activity ingredient layers which have an organic system paint film. Like the case 
of the above-mentioned organic base material, this interiayer is excellent in adhesion with an organic system paint film, and 
moreover, adhesion with the coat layer of a photocatalyst activity ingredient cannot deteriorate easily due to a photocatalyst 
operation a good top, and it can fully protect an organic system paint film. It is useful when preparing a photocatalyst activity 
ingredient layer especially as such an application on the steel plate for automobiles which has an organic system paint film on a 
front face. 

[0055] As a metal system base material which has an organic system paint film on a front face, the thing in which the organic 
system paint film was formed can be mentioned, for example to metal system base materials, such as cold rolled sheet steel, a 
galvanized steel sheet, aluminum / zinc alloy plating steel plate, a stainless steel plate, an aluminum plate, and an aluminium alloy 
plate. It is especially effective when the coat layer of the photocatalyst activity ingredient prepared on it when using the inclination 
ingredient of this invention as such an interiayer is the high titanium dioxide of photocatalyst ability. 

[0056] (2) — inorganic system or metal system conductivity ingredient layer: — the organic base material which has a conductive 
ingredient layer on a front face, especially plastic film are used for an electroluminescent element (EL element), a liquid crystal 
display component (LCD component), a solar battery, etc., and are further used as an electromagnetic wave electric shielding film, 
an antistatic nature film, etc. As a conductive ingredient used for such an application, inorganic systems, such as metallic oxides, 
such as indium oxide, tin oxide, a zinc oxide, cadmium oxide, and ITO (indiumtinoxide), and a metal like gold, platinum, silver, nickel, 
aluminum, and copper, or a metal system conductivity ingredient is used, for example. And these inorganic systems or a metal 
system conductivity ingredient is usually formed as a thin film with a thickness of about 50-2000A on organic base materials, such 
as plastic film, by well-known means, such as vacuum evaporation technique, the sputtering method, and the ion plating method. 
[0057] Thus, since the formed inorganic system or metal system conductivity ingredient layer has inadequate adhesion with an 
organic base material, it can raise adhesion with an organic base material, an inorganic system, or a metal system conductivity 
ingredient layer by making it intervene by making the inclination ingredient of this invention into an interiayer between an organic 
base material, this inorganic system, or a metal system conductivity ingredient layer. Moreover, when a transparent conductive film 
is required, transparency is hardly spoiled by making the interiayer which consists of an inclination ingredient of this invention 
intervene. 

[0058] (3) — rebound ace court layer: containing an inorganic system or a metal system ingredient — surface hardness is good and 
the rebound ace court film which has the outstanding abrasion-proof nature and abrasion resistance is widely used as objects for 
surface pasting, such as windowpanes, such as a car and a building, and a plastics board for apertures, or objects for protection, 
such as a CRT display and a flat-panel display. 

[0059] On the other hand, compared with a glass lens, a plastic lens is lightweight and is spreading quickly from excelling in safety, 
workability, fashionability, etc. in recent years. However, this plastic lens having the fault that a blemish tends to be attached 
compared with a glass lens, therefore covering that front face with a rebound ace court layer is performed. 

[0060] The rebound ace court agent containing the inorganic system or metal system ingredients which consist of the metal and 
chelate compound which are chosen from the mixture of the mixture, the organotrialkoxysilane hydrolysis condensate, the 
alkoxysilane hydrolysis condensate, and colloidal silica which consist of an alkyl trihydroxy silane, and its partial condensate, 
colloidal silica and silicon denaturation acrylic resin, for example, a zirconium, aluminum, and titanium as an ingredient of the 
rebound ace court layer prepared in such a rebound ace court film and a plastic lens, and silicon denaturation acrylic resin, such as 
mixture, is used abundantly. 

[0061] In order to form a rebound ace court layer on organic base materials, such as plastic film and a plastic lens, the approach of 
applying on an organic base material and carrying out desiccation processing of the rebound ace court agent containing an 
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aforementioned inorganic system or an aforementioned metal system ingredient using a well-known approach, for example, the bar 
coat method, the knife coat method, the roll coat method, the blade coat method, the die coat method, the gravure coat method, a 
spray coating method, etc., so that desiccation thickness may be set to about 1-30 micrometers is usually used. 
[0062] Thus, since the rebound ace court layer containing the formed inorganic system or metal system ingredient has inadequate 
adhesion with an organic base material, it can raise adhesion with the rebound ace court layer containing an organic base material, 
an inorganic system, or a metal system ingredient by making it intervene between an organic base material and this rebound ace 
court layer by making the inclination ingredient of this invention into an interlayer. Moreover, in a plastic lens, even if it makes the 
interiayer which consists of an inclination ingredient of this invention intervene, the fall of the transparency of this plastic lens, 
generating of an interference fringe, etc. are hardly brought about 

[0063] (4) — inorganic system, metal system material-for-optical-recording layer, inorganic system, or metal system dielectric 
layer: — in recent years as an optical recording medium which has the description of the rewriting possibility of, high density, mass 
storage capacity, the record reproducing head, non-contact, etc. The phase change disk using the phase change of amorphous ** 
was developed, and it has resulted [ from the magneto-optic disk which records information using the flux reversal of a magnetic 
film using heat energy, such as semiconductor laser light, and is read using the magneto -optica I effect, or the crystal ] in utilization. 

[0064] Generally such an optical recording medium has the structure where the laminating of a material-for-optical-recording layer, 
a dielectric layer, a metallic reflective layer, the organic protective layer, etc. was carried out one by one on the translucency resin 
substrate (organic base material), for example, substrates, such as a polycarbonate and polymethylmethacrylate, and may prepare a 
dielectric substrate layer between a substrate and a material-for-optical-recording layer. 

[0065] The phase change mold record ingredient of inorganic systems, such as the optical MAG mold record ingredient of inorganic 
systems, such as Tb-Fe, Tb-Fe-Co, Dy-Fe-Co, and Tb-Dy-Fe-Co, or TeOx, Te-germanium, Sn-Te-germanium, Bi-Te-germanium, 
Sb-Te-germanium, Pb-Sn-Te, and Tl-In-Se, is used for the material-for-optical-recording layer prepared on a substrate. 
Moreover, inorganic system ingredients, such as SiN, SiO, Si02, and Ta 205, are used for the dielectric substrate layer prepared 
between a substrate and a material-for-optical-recording layer by request. The material-for-optical-recording layer and dielectric 
substrate layer of said inorganic system are usually formed by well-known means, such as vacuum evaporation technique, the 
sputtering method, and the ion plating method. 

[0066] Thus, since the formed inorganic system, the metal system material-for-optical-recording layer, or the inorganic system 
dielectric substrate layer has inadequate adhesion with a translucency resin substrate, it can raise adhesion with a substrate, a 
material-for-optical-recording layer, or a dielectric substrate layer by making it intervene by making the inclination ingredient of 
this invention into an interlayer between a translucency resin substrate, this material-for-optical-recording layer, or this dielectric 
substrate layer. 

[0067] In addition, as a coat layer containing an inorganic system or a metal system ingredient, inorganic system infrared absorption 
agent layers, such as titanium oxide, a zinc oxide, indium oxide, tin oxide, zinc sulfide, antimony dope tin oxide (ATO), and tin dope 
indium oxide (ITO). the magnetic layer by which metal vacuum evaporationo was carried out are mentioned. 

[0068] This invention also offers the goods which have the coat layer which the charge of organic - inorganic binder which comes 
further to use the base material and this compound inclination ingredient which come to use the above-mentioned organic- 
inorganic compound inclination ingredient as adhesives, and this compound inclination ingredient are made to intervene as an 
interlayer, and contains an inorganic system or a metal system ingredient at least. 

[0069] The metal system base material which the organic base material which has the coat layer which the organic-inorganic 
compound inclination ingredient of this invention is made to intervene as an interlayer, and contains an inorganic system or a metal 
system ingredient at least as an example of said base material, or the organic - inorganic compound inclination ingredient of this 
invention is made to intervene as an interiayer, and has a photocatalyst activity ingredient layer and with which the organic system 
paint film was prepared in the front face can be mentioned preferably. 

[0070] Moreover, as an example of goods, the coat layer which contains an inorganic system or a metal system ingredient at least 
can mention preferably what is the rebound ace court layer containing (1) photocatalyst activity ingredient layer, (2) inorganic 
system or a metal system conductivity ingredient layer, (3) inorganic system, or a metal system ingredient and (4) inorganic system, 
a metal system material-for-optical-recording layer, an inorganic system, or a metal system dielectric layer. 

[0071] As an application of the organic -in organic compound inclination ingredient of this invention except for an above-mentioned 
application — for example, (1) ferroelectric thin film (barium titanate — ) The interlayer of UV cut film which consists of interlayer 
(2) metal vacuum evaporationo thin films, such as lead titanate and strontium titanate, (3) The interlayer of the heat ray electric 
shielding film which consists of a metal vacuum evaporationo thin film, the interlayer of the low reflection and the nonrefiective 
coating film which consists of a (4) silica-titania cascade screen, (5) The interiayer of the HUD combiner film which consists of a 
silica-titania cascade screen, (6) Interiayer for thin films which made the inorganic oxide dope a functional molecule with a sol-gel 
method (in mineral constituents, such as a silica) A fluorochrome, the coloring matter for laser, a photochromic ingredient, 
electro chromic materials, The use as film for immobilization to which the chemical bond of the molecules, such as an enzyme, an 
antibody, and protein, is carried out by the coupling reaction using the under coat the thin film which distributed the nonlinear 
engineering ingredient, and for the inorganic system antibacterial material for (7) spreading, and the OH radical of the inclination film 
front face where (8) mineral constituents consist of a silica, [0072] The OH radical of the silica of an inclination film front face is 
used. (9) A silane system coupling agent and a titanate system coupling agent, The OH radical of the use as reaction sites, such as 
an aluminates system coupling agent and a zirconate system coupling agent, and the silica of (10) inclination film front face is used, 
the functional group in which a polymerization is possible is combined — making — the use as a graft reaction place, and **-proof 
coating (a titania — ) of (11) plastics Multiple oxides, such as an alumina, a zirconia and a titania-silica, an alumina-silica, and a 
zirconia-silica, (12) Heat-resistant coating of plastics, bleed out prevention coating of (13) plastics front face (the bleed out to the 
front face of the additive in plastics is intercepted), (14) The antioxidizing film on the front face of plastics, the optical fiber which 
formed the cladding layer which used (15) transparence resin as the core layer by the inclination film, the rod lens which used 
transparence resin as the rod of a large diameter by (16) same as the above can be mentioned. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these examples. 

[0074] It was made to react at 70 degrees C for 2.5 hours, after mixing formation methyl-methacrylate [product made from Wako 
Pure Chem Industry] 11. 8g of example 1(1) organic-inorganic bipolar membrane, and 3-methacryloxy-propyl-trimethoxysilane [0.5by 
Shin-Etsu Chemical Co., Ltd.] g and agitating well, adding and agitating 2.2'-azobis isobutyronitrile [product made from Wako Pure 
Chem Industry] 0.2g to this. After reaction termination, after cooling to a room temperature, the polymerization object was 
dissolved into 246ml of acetones, 123ml of ethanol was added further, and the solution (a polymer solution is called hereafter.) of 
the organic high molecular compound of the (A) component was prepared. 

[0075] On the other hand, it was dropped into tetra-ethoxy silane [product made from Wako Pure Chem Industry] 61.5ml, agitating 
a hydrochloric acid and 30.8ml of isopropanol solutions of 0.05g [/ml ] hydrochloric-acid concentration, and churning was continued 
at the room temperature for 5 hours. After dropping this mineral constituent solution calmly into the polymer solution obtained 
above and agitating it at a room temperature for 4 hours, it diluted with 515ml of acetones, and after churning, it diluted with 738ml 
of ethanol further, and coating liquid was often prepared. Organic - inorganic bipolar membrane with a thickness of 0.6 micrometers 
was made to form by applying this coating liquid on a polymethylmethacrylate substrate with a spin coat method (for 1500rpm and 
10 seconds), and carrying out stoving processing at 70 degrees C for 12 hours. 

[0076] (2) evaluation (**) organic - inorganic bipolar membrane obtained by the lopsidedness above (1) — XPS equipment — using 
"PHI-5600 [the product made from ULVAC FAI]", argon sputtering (4kV) was performed at intervals of 5 minutes, the film was 
shaved, the content of the carbon atom on the front face of the film and a silicon atom was measured by X-ray photoelectron 
spectroscopy, and lopsidedness was investigated. A graph shows relation with the content of sputtering time amount (it is related 
to the membranous depth), a carbon atom, and a silicon atom to drawing 1 . This drawing shows having the outstanding 
lopsidedness. 

[0077] (b) The titanium-dioxide coat film with a thickness of 0.4 micrometers was formed by making into an interlayer organic - 
inorganic bipolar membrane obtained by the endurance above (1) of a titanium-dioxide interlayer application, applying the 
photocatalyst coat agent which diluted "STS-01 [the Ishihara Sangyo Kaisha, Ltd. make]" with distilled water 3 times on this with a 
spin coat method (for 1500rpm and 10 seconds), and carrying out desiccation fixing at 70 degrees C for 12 hours. After putting this 
in in the sealing silica glass container and adjusting to the temperature of 60 degrees C, and 50% of relative humidity, the optical 
exposure (quantity of light 2.0 mW/cm2) was carried out using the black light, and aging of the permeability in the light (400-800nm) 
accompanying UV irradiation was measured. Aging of the permeability spectrum of this film in a light field is shown in drawing 12 . 
[0078] Moreover, from aging of permeability with a wavelength [ to UV irradiation time amount ] of 500nm, the reduction rate of the 
permeability was evaluated and this was made into the characteristic of endurance evaluation. A graph shows the relation between 
UV irradiation days and the decrement of permeability with a wavelength of 500nm to drawing 13 . Drawing 12 and drawing 1 3 show 
having the outstanding endurance. 

[0079] <Accelerated weathering test> Further, the accelerated weathering test was performed for this film using the sunshine 
weather meter (temperature of 60 degrees C inside the plane, 18 minutes in spray cycle 120 minutes), and change of light 
transmission and change of an appearance investigated the degree of degradation by the photocatalyst. Change of the visible-ray 
permeability to the exposure period of a sunshine weather meter is shown in drawing 14 . To 90% before a trial, for 20 days, the light 
transmission of 500nm is maintaining after progress mostly with 87%, and does not have an exterior change, and showed good 
weatherability. 

[0080] Organic-inorganic bipolar membrane was made to form like an example 1 in example 2 example 1 except having used the 
polystyrene substrate instead of the polymethylmethacrylate substrate. About this film, lopsidedness was evaluated like the 
example 1. A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 2 . This 
drawing shows having the outstanding lopsidedness. 

[0081] Organic-inorganic bipolar membrane was made to form like an example 1 in example 3 example 1 except having used the 
polyethylene terephthalate film instead of the polymethylmethacrylate substrate. Lopsidedness was evaluated like the example 1 
about this film. A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 3 . 
This drawing shows having the outstanding lopsidedness. 

[0082] Organic-inorganic bipolar membrane was made to form like an example 1 in example 4 example 1 except having used the 
polypropylene film instead of the polymethylmethacrylate substrate. Lopsidedness was evaluated like the example 1 about this film. 
A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 4 . This drawing 
shows having the outstanding lopsidedness. 

[0083] Organic - inorganic bipolar membrane was made to form like an example 1 in example 5 example 1 except having diluted and 
used coating liquid 5 times with ethanol / acetone partially aromatic solvent (capacity factors 1/1), and having adopted the dip 
coating method (a part for 0.5cm/in pull-up rate) instead of the spin coat method. Lopsidedness was evaluated like the example 1 
about this film. A graph shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 5 . 
This drawing shows having the outstanding lopsidedness. 

[0084] Organic-inorganic bipolar membrane was made to form like an example 1 instead of 61.5ml of tetra-ethoxy silanes in 
example 6 example 1 except having used tetraisopropoxy titanium [product made from Wako Pure Chem Industry] 84.0 ml. 
Lopsidedness was evaluated like the example 1 about this film. A graph shows relation with the content of sputtering time amount. 



EXAMPLE 



a carbon atom, and a titanium atom to drawing 6 . This drawing shows having the outstanding lopsidedness. 

[0085] Organic-inorganic inclination bipolar membrane was made to form like an example 1 in example 7 example 1 except having 
used the polycarbonate substrate (the you pyrone made from Mitsubishi Engineering plastics, thickness of 400 micrometers) instead 
of the polymethylmethacrylate substrate. About this film, lopsidedness was evaluated like the example 1. A graph shows relation 
with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 15 . This drawing shows having the 
outstanding lopsidedness. 

[0086] An example 8 (1) Formation [ of organic-inorganic bipolar membrane ] [ (A) In the preparation] 100 ml glass container of a 
component, methyl-methacrylate [product (it may be henceforth written as MMA) made from Wako Pure Chem Industry] 10.92g. 
and 3-methacryloxy-propyl-trimethoxysilane [Shin-Etsu Chemical Make (it may be henceforth written as MPTMS)] After having put 
in 2.7 1g, mixing and agitating well, 2,2'-azobis isobutyronitrile [product made from Wako Pure Chem Industry] 0.2g was added to 
this, and it sealed by covering to it. The radical polymerization reaction was performed at 70 degrees C for 2.5 hours, having placed 
this container all over the water bath, and agitating with a magnetic stirrer. After reaction termination, after cooling a polymerization 
object to a room temperature, 1.0g of polymerization objects was dissolved into 100ml of acetones, and the solution (a polymer 
solution is called hereafter) of the organic high molecular compound of the (A) component was prepared. 

[0087] [(B) preparation of a component] — on the other hand — tetra it was dropped gradually, agitating the solution which 

turns into a solution which dissolved ethoxy silane [special grade chemical made from Wako Pure Chem Industry (it may be 
henceforth written as TEOS)] 12g into 10ml of ethanol from 3.1 g of concentrated hydrochloric acid, and 5ml of ethanol. This mixed 
solution was agitated at the room temperature for 5 hours, and it considered as the mineral constituent solution of the (B) 
component. 

[0088] 10ml of [preparation of inclination film coating liquid] polymer solutions was diluted with 40ml of acetones. 40ml of ethanol 
was often added after churning, 10ml of mineral constituent solutions was added and agitated further, and inclination film coating 
liquid was prepared. 

[0089] On the rotation cup of a [spin coat of inclination film] spin coater, the polyethylene terephthalate (PET) film [the lumiler T- 
60 by Toray Industries, Inc. and the film thickness of 188 micrometers] of 12cm angle was fixed, the above-mentioned inclination 
film coating liquid was carried on the film so that the front face of a film might be wet, the rotation cup was rotated in 1500rpm and 
10 seconds after [ of since it finishes wetting the whole film ] 5 seconds, and the spin coat of the coating liquid was carried out. 
Organic-inorganic bipolar membrane with a thickness of 0.2 micrometers was made to form on a PET film by carrying out stoving 
processing of the applied film at 70 degrees C among oven for 12 hours. 

[0090] (2) After being immersed in 0.05-N aqueous ammonia for 5 minutes, stoving of the ammoniation above-mentioned film was 
carried out at 70 degrees C among oven for 12 hours. 

[0091] (3) Evaluation [spreading which is a photocatalyst titanium oxide coat agent] The titanium oxide coat film with a thickness of 
0.15 micrometers was formed by applying the liquid which diluted the titanium oxide photocatalyst coat agent (Bisto RETA NDC[ by 
Nippon Soda Co., Ltd. ]-200C) with isopropanol 10 times with a spin coat method (for 1500rpm and 20 seconds) on this organic- 
inorganic bipolar membrane, and performing desiccation and heat treatment at 80 degrees C among oven for 12 hours. 
[0092] About the film with which coating of the [accelerated weathering test] above-mentioned photocatalyst titanium oxide was 
carried out, the accelerated weathering test was performed using the sunshine weather meter (temperature of 60 degrees C inside 
the plane, 18 minutes in spray cycle 120 minutes), and change of light transmission and change of an appearance investigated the 
degree of degradation by the photocatalyst. Change of the visible-ray permeability to the exposure period of a sunshine weather 
meter is shown in drawing 16 .To 81% before a trial, for 20 days, the light transmission of 500nm is maintaining after progress 
mostly with 79%, and does not have an exterior change, and showed good weatherability. 

[0093] Moreover, when the photocatalyst titanium oxide coat agent was applied like the above about what heat-treated in the 
autoclave the film coated above (1) on condition that 130 degrees C and 1.7 kgf/cm2 for 3 hours and the exposure trial by the 
sunshine weather meter was performed, the good result was obtained like the ammoniation film. 

[0094] In the example 9 [corona discharge treatment of inclination interiayer] example 8, after coating inclination film coating liquid 
on a PET film [the lumiler T-60 by Toray Industries, Inc., and the film thickness of 188 micrometers], the film with which the coat of 
the photocatalyst titanium oxide was carried out like the example 8 was obtained except having processed for 3 seconds with the 
corona discharge processor (Kasuga Electric Works, Ltd. make, applied-voltage 150V, and current 15A). The accelerated weathering 
test according this film to a sunshine weather meter was performed. Change of the visible-ray permeability to the exposure period 
of a sunshine weather meter is shown in drawing 17 . To 81% before a trial, for 20 days, the light transmission of 500nm is 
maintaining after progress mostly with 79%. and does not have an exterior change, and showed good weatherability. 
[0095] In example 10 example 8, the 10g [/I. ] acetone solution of the (A) component was prepared, having used the mole ratio of 
MMA/MPTMS as 10/1. On the other hand, the TEOS12g and 2.5g [ of concentrated hydrochloric acid 1 and ethanol 5g mixed 
solution was dropped, and it agitated for 10 hours, and considered as mineral constituent liquid. (A) 3ml and 22ml of acetones of 
component liquid, and 4ml of mineral constituent liquid were mixed, further, it was easy to add 21ml of n-hexanols, and they were 
agitated. The PET film was immersed in this liquid, and it pulled up the rate for 15cm/, and coated. The lopsidedness of this coating 
film was measured like the example 1. The relation between sputtering time amount and the content of a silicon atom is shown in 
drawing 18 . It turns out that it has the lopsidedness which was excellent from this drawing. 

[0096] In example 11 example 8, the acetone solution whose (A) component is 10g/l. considering the mole ratio of MMA/MPTMS as 
1/1, and 20/1,100/1 was prepared. On the other hand, the TEOS12g and 2.5g [ of concentrated hydrochloric acid ]. and ethanol 5g 
mixed solution was dropped, and it agitated for 10 hours, and considered as mineral constituent liquid. (A) 3ml and 22ml of acetones 
of component liquid, and 4ml of mineral constituent liquid were mixed, further, it was easy to add 21ml of n-hexanols, and they were 
agitated. The PET film was immersed in this liquid, and it pulled up the rate for 5.0cm/, and coated. The lopsidedness of this coating 
film was measured like the example 1. drawing 19 — the three above-mentioned kinds of MMA/MPTMS (mole ratio) — it attaches 
and the relation between sputtering time amount and the content of a silicon atom is shown. Change of the mole ratio of 
MMA/MPTMS shows that the inclination of an inclination is controllable from this drawing. 

[0097] In example 12 example 8, the acetone solution whose (A) component is 10g/l. was prepared, having used the mole ratio of 
MMA/MPTMS as 10/1. On the other hand, the TEOS12g and 2.5g [ of concentrated hydrochloric acid 1 and ethanol 5g mixed 
solution was dropped, and it agitated for 10 hours, and considered as mineral constituent liquid. (A) The coating liquid arbitrary dose 
**** and whose mineral constituent concentration are 1, 2, and 4 or 6 % of the weight about mineral constituent liquid was prepared 
to 1ml and 4ml of acetones of component liquid. The spin coat of this liquid was carried out on the PET film by the same approach 
as an example 8. and the organic-inorganic compound inclination film was obtained. The lopsidedness of this inclination film was 




measured like the example 1. The relation between the sputtering time amount in the inclination film of the four above-mentioned 
kinds of mineral constituent concentration and the content of a silicon atom is shown in drawing 20 . Change of mineral constituent 
concentration shows that the inclination of an inclination is controllable from this drawing. 

[0098] Inclination film coating liquid was coated with the same approach as example 13 example 4 on the automobile steel plate (an 
acrylic / melanin resin coat) with which the black coating of 3cm angle was applied, and 70 degrees C dried among oven by it for 12 
hours, the titanium oxide photocatalyst coat agent (NDC[ by Nippon Soda Co.. Ltd. ]-200C) after processing the obtained 
automobile steel plate with the film for 3 seconds with plasma jet (PJ[ by Kasuga Electric Works, Ltd. ]- 1) — what diluted 1g by 
0.08g of concentrated hydrochloric acid and 2-propanol 9g was applied with the spin coat method (for 1500rpm and 20 seconds), 
and the titanium oxide coat film with a thickness of 0.2 micrometers was formed by performing desiccation and heat treatment for 1 
hour in [ of 80 degrees C ] oven. The sunshine weather meter (temperature in a testing machine of 60 degrees C, 18 minutes in 
spray cycle 120 minutes) performed the accelerated weathering test for the automobile steel plate with which coating of the 
above-mentioned photocatalyst was carried out. and change of the contact angle of water and an appearance was investigated. 
When the water contact angle was measured after progress for 20 days, it is less than 3 degrees of contact angles, and was 
changeless to a surface super-hydrophilic property compared with trial before. Moreover, neither an interference fringe nor 
milkiness was also seen, but good endurance was shown. The relation between the contact angle of an exposure period and the 
inclination film and an appearance is shown in Table 1. 
[0099] [Table 1] 
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[0100] The paint film was made to form like an example 1 in preparation of the polymer solution in example of comparison 1 
example 1 except having changed the amount of a methyl methacrylate into 12g, without using 3-methacryloxy propyl 
trimethoxysilane. Lopsidedness was evaluated like the example 1 about this film. A graph shows relation with the content of 
sputtering time amount, a carbon atom, and a silicon atom to drawing 7 . As shown in this drawing, the film which has lopsidedness 
was not obtained. 

[0101] The paint film was made to form like an example 1 in example of comparison 2 example 1 except having used the glass 
substrate instead of the polymethylmethacrylate substrate. Lopsidedness was evaluated like the example 1 about this film. A graph 
shows relation with the content of sputtering time amount, a carbon atom, and a silicon atom to drawing 8 . As shown in this 
drawing, the film which has lopsidedness was not obtained. 

[0102] What added acrylic silicone resin solution "GS-1020" [Toagosei 6.5] g of example of comparison 3 marketing to toluene / 
20g (capacity factors 1/1) of isopropanol partially aromatic solvents, and carried out churning mixing was applied with the spin coat 
method (for 1500rpm and 10 seconds) on the polymethylmethacrylate substrate, was dried at 70 degrees C for 12 hours, and the 
paint film as an interlayer was made to form. About the endurance of the titanium-dioxide interlayer application of this film, it 
evaluated like the example 1 . 

[0103] Aging of the permeability spectrum of this film in a light field is shown in drawing 9 , and a graph shows the relation between 
UV irradiation days and the decrement of permeability with a wavelength of 500nm to it at drawing 13 . This film did not show good 
endurance so that drawing 9 and drawing 13 might show. 

[0104] What added inorganic adhesive "ethyl silicate 40" [COL Coat 8.1] g of example of comparison 4 marketing to toluene / 20g 
(capacity factors 1/1) of isopropanol partially aromatic solvents, and carried out churning mixing was applied with the spin coat 
method (for 1500rpm and 10 seconds) on the polymethylmethacrylate substrate, was dried at 70 degrees C for 12 hours, and the 
paint film as an interlayer was made to form. About the endurance of the titanium-dioxide interlayer application of this film, it 
evaluated like the example 1. 

[0105] Aging of the permeability spectrum of this film in a light field is shown in drawing 10 . and a graph shows the relation 
between UV irradiation days and the decrement of permeability with a wavelength of 500nm to it at drawing 13 . This film did not 
show good endurance so that drawing 10 and drawing 13 might show. 

[0106] Inorganic adhesive "ethyl silicate 40" [COL Coat 1.9] g of marketing was slowly dropped at what added acrylic silicone resin 
solution "GS-1020" [Toagosei 5.0] g of example of comparison 5 marketing to toluene / 10g (capacity factors 1/1) of isopropanol 
partially aromatic solvents, and carried out churning mixing, and churning mixing was carried out. Furthermore, toluene / 10g 
(capacity factors 1/1) of isopropanol partially aromatic solvents were added, churning mixing was carried out, and coating liquid was 
prepared. This coating liquid was applied with the spin coat method (for 1500rpm and 10 seconds) on the polymethylmethacrylate 
substrate, was dried at 70 degrees C for 12 hours, and the paint film as an interlayer was made to form. About the endurance of the 
titanium-dioxide interlayer application of this film, it evaluated like the example 1. 

[0107] Aging of the permeability spectrum of this film in a light field is shown in drawing 11 , and a graph shows the relation 
between UV irradiation days and the decrement of permeability with a wavelength of 500nm to it at drawing 13 . Although film 
[ this ] showed good endurance somewhat, reduction in permeability was too checked, so that drawing 1 1 and drawing 13 might 
show. 

[0108] In example of comparison 6 example 8, MPTMS was not used but the coating liquid for organic-inorganic bipolar membrane 
in which the (A) component and the (B) component have not carried out a chemical bond was compounded. Namely, methyl- 
methacrylate [product made from Wako Pure Chem Industry] 12g and 2,2'-azobis isobutyronitrile [product made from Wako Pure 
Chem Industry] 0.2g were added in the 50ml glass container, and it sealed by covering. The radical polymerization reaction was 
performed at 75 degrees C for 2.5 hours, having placed this container all over the water bath, and agitating with a magnetic stirrer. 
After reaction termination, after cooling a polymerization object to a room temperature, the 0.2g of the above-mentioned 
polymerization objects was dissolved into 20ml of acetones, and the polymer solution which does not contain MPTMS was prepared. 



[0109] On the other hand, the mineral constituent solution of the (B) component was obtained like the example 8 using the tetra- 



ethoxy silane. Henceforth, coating liquid is prepared like an example 8, a PET film is coated, and the result of the accelerated 
weathering test by the sunshine weather meter of the film which applied the photocatalyst titanium oxide coat agent further, and 
was obtained is shown in drawing 21 . As for the light transmission in 500nm, it turned out for 83% before a trial to five days that 
are after progress, light transmission already fell to 45%. milkiness arose also in the exterior, and the film has deteriorated. 
[01 10] In example of comparison 7 example 1, the film to which the coat of the photocatalyst titanium oxide was carried out by the 
same approach as an example 1 was obtained instead of organic-inorganic bipolar membrane coating liquid except having applied 
the commercial under coat agent for photocatalyst titanium oxide coat agents (Bisto RETA NDC[ by Nippon Soda Co., Ltd. ]-100A) 
to the acrylic substrate. The accelerated weathering test according this film to a sunshine weather meter was performed. Change 
of the visible-ray permeability to the exposure period of a sunshine weather meter is shown in drawing 22 . As for the light 
transmission in 500nm, it turned out for 76% before a trial to five days that are after progress, light transmission already fell to 57%, 
milkiness arose also in the exterior, and the film has deteriorated. 

[01 11] In example of comparison 8 example 8. the film to which the coat of the photocatalyst titanium oxide was carried out by the 
same approach as an example 8 was obtained except having used the commercial under coat agent for photocatalyst titanium oxide 
coat agents instead of organic-inorganic bipolar membrane coating liquid. The accelerated weathering test according this film to a 
sunshine weather meter was performed. Change of the visible-ray permeability to the exposure period of a sunshine weather meter 
is shown in drawing 23 . As for the light transmission in 500nm, it turned out for 74% before a trial to 20 days that are after 
progress, light transmission fell to 66%, milkiness arose also in the exterior, and the film has deteriorated. 
[01 12] It was made to react at 70 degrees C for 2.5 hours, after mixing example 14 [(A) Preparation of component] methyl 
methacrylate 21. 8g, and 3-methacryloxy-propyl-trimethoxysilane 5.4 1g and agitating well, adding and agitating 2,2'-azobis 
isobutyronitrile 0.4g to this. 4g of the obtained polymerization object was dissolved in the 21. methyl ethyl ketone after radiationnal 
cooling, and the polymer solution of the (A) component was prepared. 

[0113] It was slowly dropped into [(B) Preparation of component] one side, and a mixed solution (tetra-ethoxy silane 480g and 
ethanol 400g), agitating the mixed liquor of 40g of concentrated nitric acid, ethanol 200g, and 460g of water, churning was continued 
at the room temperature for 5 hours, and it considered as the mineral constituent solution of the (B) component. 
[0114] [Preparation of inclination film coating liquid] 

(A) 1.51. of ethyl cellos olve was added to the polymer solution of a component, after carrying out churning mixing, 500g of mineral 
constituent solutions of the (B) component was added to this, it agitated well, and inclination film coating liquid was prepared. 
[01 15] Coating was carried out to the PET film "lumiler T-60" (thickness of 50 micrometers, width of face of 330mm) by Toray 
Industries [, Inc. ], Inc., and organic-inorganic bipolar membrane with a thickness of 0.1 micrometers was made to form by the 
KISUMA year bar method (0.1mm of wire sizes, line speed 10 m/min. drying temperature of 120 degrees C) by the "multi -coating 
machine M200" by [bar coat of inclination film] Hirano Tecseed. Lopsidedness was evaluated like the example 1 about this film. 
Relation with the content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 24 . It turns 
out that it has the lopsidedness which was excellent from this drawing. 

[0116] 2g of the polymerization object obtained like example 15 example 14 was dissolved in 11. methyl isobutyl ketone, and it 
considered as the polymer solution of the (A) component. 0.81. of 1-butanol was added, after carrying out churning mixing, to this 
polymer solution, 200g of mineral constituent solutions of the (B) component in an example 14 was added, it agitated well to it, and 
inclination film coating liquid was prepared to it. 

[01 17] Coating of this was carried out to the acrylic board "a bitter taste rewrite" (thickness of 2mm, 300mmx300mm) by the 
Mitsubishi Rayon company with the Anest Iwata spray gun "W-88 series" in Ayr ** 0.2MPa, the spray distance of 15cm, and spray 
operating-speed 15 m/min, desiccation processing was carried out at 80 degrees C, and organic-inorganic ******** with a 
thickness of 0.15 micrometers was made to form. Lopsidedness was evaluated like the example 1 about this film. Relation with the 
content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 25 . It turns out that it has the 
lopsidedness which was excellent from this drawing. 

[0118] the inside of the polymerization object obtained like example 16 example 14, and 1g — the Matsumoto Chemical Industry 

Co., Ltd. make — tetra isocyanato "ORUGACHIKKUSU-silane Si 400" 56g was dissolved in 11. toluene, and inclination film 

coating liquid was prepared. 

[01 19] Coating of this was carried out to the acrylic board "a bitter taste rewrite" (thickness of 2mm, 300mmx300mm) by the 
Mitsubishi Rayon company with the Anest Iwata spray gun "W-88 series" in Ayr ** 0.2MPa, the spray distance of 15cm, and spray 
operating-speed 15 m/min, desiccation processing was carried out at 25 degrees C, and organic-inorganic ******** with a 
thickness of 0.12 micrometers was made to form. Lopsidedness was evaluated like the example 1 about this film. Relation with the 
content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 26 . It turns out that it has the 
lopsidedness which was excellent from this drawing. 

[0120] the inside of the polymerization object obtained like example 17 example 14. and 1g — the TONEN CORP. make — 
polysilazane "L110 (20-% of the weight xylene solution)" 0.29 I. was dissolved in the 0.711. xylene, and inclination film coating liquid 
was prepared. 

[0121] Coating of this was carried out to the PET film "the east rel mirror T-60" in the spin coater (1500rpm, 15 seconds), 
desiccation processing was carried out by 95 degrees C and 80%RH at 80 degrees C for 3 hours for 1 hour, and organic-inorganic 
******** with a thickness of 0.12 micrometers was made to form. Lopsidedness was evaluated like the example 1 about this film. 
Relation with the content of sputtering time amount, a carbon atom, and a silicon atom is shown in a graph at drawing 27 . It turns 
out that it has the lopsidedness which was excellent from this drawing. 

[0122] example 18 [(A) preparation of component] styrene (Wako Pure Chem industry) 11.86g, and 3-methacryloxy-propy|- 
trimethoxysilane 1.42g — glassware with a capacity of 50ml — putting in — 2,2'-azobis isobutyronitrile 0.2g — in addition, it 
agitated and was made to dissolve completely Next, with the water bath adjusted to 70 degrees C, this container was heated for 5 
hours and the polymerization of the styrene was carried out. Moved 0.2mg of obtained polystyrene copolymers to another 
glassware, it was made to dissolve in 200ml of tetrahydrofuran solvents, and the polymer solution of the (A) component was 
prepared. 

[0123] 40ml of tetrahydrofuran s and 40ml of ethanol were put into glassware with a [preparation of inclination film] capacity of 
100ml. and, in addition, it prepared inclination film coating liquid the above-mentioned polymer solution and 10ml of mineral 
constituent solutions at a time obtained in the example 1 to this. 

[0124] It applies on a PET substrate with a spin coat method, and it was made to dry and organic-inorganic bipolar membrane was 
made to form by the approach according to an example 1 using the [spin coat of inclination film] above-mentioned coating liquid. 




Lopsidedness was evaluated like the example 1 about this film. Relation with the content of sputtering time amount, a carbon atom, 
and a silicon atom is shown in a graph at drawing 28 . It turns out that it has the lopsidedness which was excellent from this 
drawing. 

[0125] Example 19 It was made to react at 75 degrees C for 3 hours, after being easy to mix and agitating formation methyl 
methacrylate 10.92g of conductive film (1) organic-inorganic bipolar membrane, and 3-methacryloxy-propyl-trimethoxysilane 2.7 1g, 
adding and agitating 2,2'-azobis isobutyronitrile 0.2g to this. 1.0g of the obtained polymerization object was dissolved in 100ml of 
acetones, and the solution (a polymer solution is called hereafter.) of the organic high molecular compound of the (A) component 
was prepared. 

[0126] It was dropped gradually, agitating the solution which, on the other hand, turns into a solution which dissolved tetra-ethoxy 
silane 12g in 10ml of ethanol from 3.1g of concentrated hydrochloric acid, and 5ml of ethanol. This mixed solution was agitated at 
the room temperature for 5 hours, and the mineral constituent solution of the (B) component was obtained. 40ml of ethanol was 
added, and after mixing 10ml of polymer solutions to 40ml of acetones and agitating to homogeneity, further, 10ml of mineral 
constituents was added, and it agitated until it became homogeneity. 

[0127] Organic - inorganic bipolar membrane was made to form on a substrate, when this coating liquid is applied with a spin coat 
method (1500rpm. 10 seconds) on the polyethylene terephthalate film whose thickness is 0.188mm and carries out stoving at 40 
degrees C for 12 hours. By depth profile measurement of XPS (the product made from ULVAC FAI, PHI-5600) of this film, the 
content ratio of carbon and silicon was measured and lopsidedness was investigated. A graph shows relation with the content of 
sputtering time amount, a carbon atom, and a silicon atom to drawing 29 . It turns out that it has the lopsidedness which was 
excellent from this drawing. 

[0128] (2) On the film obtained by production (1) of a conductive film, using the oxide target which consists of 90 % of the weight of 
indium oxide, and 10 % of the weight of stannic oxides, the transparence electric conduction film with a thickness of 40nm was 
made to form with DC magnetron sputtering equipment (Shimadzu, HS-720), and the conductive film was produced under the 
mixed-gas (it is 99:1 at volume ratio) ambient atmosphere of an argon and oxygen. Sheet resistance, light transmission, the squares 
friction test, and the heat test were investigated according to the following approaches using the obtained conductive film as the 
property. The result was summarized in Table 2. 

[0129] (b) The transparence electric conduction film sheet resistance (omega/**) formed in sheet resistance one side was 
measured using the resistivity meter. 

(b) The light transmission spectrophotometer (Shimadzu, UV-2100) was and the light transmission (%) of 550nm was measured. 

(c) The squares tape method was enforced according to the squares friction test JIS K5400. After making 100 mass attachment 
and the Nichiban Scotch tape (trademark) stick the squares of 1mm angle to the paint film side of each test piece by pressure in a 
rotary cutter, 180 friction tests were carried out at the rate of 800 mm/min. Adhesion was evaluated by counting the existence of 
exfoliation among 100 masses. 

[0130] (d) The temperature was lowered after 2-hour maintenance at 70 degrees C in oven, having heat resistance test applied it 
to -30 degrees C for 2 hours, and after that, it held at -30 degrees C for 2 hours, and 5 cycle **** and a thermo-cycle trial were 
carried out for the process which carries out a temperature up over 2 hours to 70 degrees C again. Measurement and the squares 
friction test of sheet resistance performed evaluation by checking the adhesion (existence of exfoliation in 100 masses) of a paint 
film. 

[0131] The conductive film was produced by the same approach as an example 19 to the polycarbonate film with the organic- 
inorganic compound inclination film obtained in the example 20 example 7. The property of this conductive film is shown in Table 2. 
[0132] It was dropped gradually, agitating the solution which turns into a solution which dissolved example 21 tetra-ethoxy silane 
8.33g and methyl trimetoxysilane 1.36g in 10ml of ethanol from 3.1g of concentrated hydrochloric acid, and 5ml of ethanol. This 
mixed solution was agitated at the room temperature for 5 hours, and the mineral constituent solution was obtained. 
[0133] After mixing 10ml of (A) polymer solutions of an example 19 to 40ml of acetones and agitating to homogeneity, 40ml of 
ethanol was added, further, 10ml of mineral constituent solutions was added, and the conductive film was completely produced by 
this actuation with the example 19 except having agitated until it became homogeneity. 

[0134] By depth profile measurement of XPS (the product made from ULVAC FAI, PHI-5600) of organic-inorganic bipolar 
membrane before coating drawing 30 with the ITO film, the content ratio of carbon and silicon was measured and the result of 
having investigated lopsidedness was indicated. The property of this conductive film is shown in Table 2. 

[0135] In example of comparison 9 example 19, adding and agitating 2,2'-azobis isobutyronitrile 0.2g to methyl methacrylate 12g, it 
was made to react at 75 degrees C for 3 hours, and 1.0g of the obtained polymerization object was dissolved in 100ml of acetones, 
except having prepared the solution of a polymethylmethacrylate compound, this actuation was completely performed with the 
example 19, and the conductive film was produced. 

[0136] By depth profile measurement of XPS (the product made from ULVAC FAI, PHI-5600) of organic-inorganic bipolar 
membrane before coating drawing 31 with the ITO film, the content ratio of carbon and silicon was measured and the result of 
having investigated lopsidedness was indicated. The property of this conductive film is shown in Table 2. 

[0137] The conductive film was completely produced by this actuation with the example 19 except having diluted with 20ml of 
acetones, and 20ml of ethanol 10ml of solutions of the polymethylmethacrylate compound prepared in the example 9 of example of 
comparison 10 comparison, and having considered as coating liquid. The property of this conductive film is shown in Table 2. 
[0138] 
[Table 2] 
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[0139] Although conductivity and adhesion hardly change the conductive film of an example using the compound inclination film of 
this invention as an interlayer after a heat test as shown in Table 2, as for the thing of the example of a comparison, conductivity 
and adhesion are falling greatly after a heat test. 

[0140] Example 22 In the rebound ace court film example 8. except having replaced the base material film with the polycarbonate 
film, it is the same approach as an example 8, and the film with the organic-inorganic compound inclination film was obtained. To 
this, the silicon rebound ace court agent made from Japanese DAKUROSHAMU Lock [the sol guard NP730] was formed using the 
bar coating machine so that the thickness after desiccation might be set to 4 micrometers, hardening processing of 2 hours was 
performed at 80 degrees C after that, and the desired base material with the rebound ace court film was obtained. In addition, when 
the pencil degree of hardness was measured about the film in front of a rebound ace court, only the polycarbonate film was H with 
the film which prepared F and the compound inclination film. The following trials were carried out about this base material with the 
rebound ace court film. The result was summarized in Table 3. 

[0141] (1) Adhesion JIS The squares tape method was enforced according to K5400. After making 100 mass attachment and the 
Nichiban Scotch tape stick the squares of 1mm angle to the paint film side of each test piece by pressure in a rotary cutter, 180 
friction tests were carried out at the rate of 300 mm/min. Adhesion was evaluated by counting the existence of exfoliation among 
100 masses. 

[0142] (2) Film degree of hardness JIS According to K5400, the pencil hardness test was carried out with reed MITSU Seiki Co., 
Ltd. make and a pencil scrape test machine, and the existence of the blemish of a paint film estimated the film degree of hardness. 
[0143] (3) The antifriction trial of a paint film was carried out with wear-resistant reed MITSU Seiki Co., Ltd. make and a taper type 
abrasion tester (test condition: 200 counts of wear, 500g of loads, wear ring CS-10F). Whenever [ after a trial / cloudiness ] (Hayes 
value: deltaH%) estimated abrasion resistance. 

[0144] (4) The temperature was lowered after 2-hour maintenance at 70 degrees C in oven, having heat resistance test applied it 
to -30 degrees C for 2 hours, and after that, it held at -30 degrees C for 2 hours, and 5 cycle **** and a thermo-cycle trial were 
carried out for the process which carries out a temperature up over 2 hours to 70 degrees C again. Evaluation was performed by 
checking the adhesion (existence of exfoliation in 100 masses) of a paint film by the squares tape method. 

[0145] The base material with the rebound ace court film was obtained by the completely same actuation as an example 22 except 
having changed into the film (example 23) which carried out the coat of the inclination film at the polyethylene terephthalate film 
with a thickness of 0.188mm which produced an example 23 and 24 substrates in the example 19 from the polycarbonate film with a 
thickness of 0.4mm, and the acrylic film (example 24) with a thickness of 0.2mm. The evaluation result of this base material with the 
film was summarized in Table 3. About the film of an example 24, the content ratio of carbon and silicon was measured to drawing 
32 , lopsidedness was investigated to it, and the result was indicated to it by depth profile measurement of XPS (the product made 
from ULVAC FAI, PHI-5600) of the film in front of hard coating. 

[0146] In addition, the pencil degrees of hardness of the film which prepared the compound inclination film in a polyethylene 
terephthalate film and it were 3H and 4H, respectively, and the pencil degrees of hardness of the film which prepared the compound 
inclination film in an acrylic film and it were 4H and 5H, respectively. 

[0147] After mixing 10ml of polymer solutions of the (A) component of an example 8 to 40ml of example 25 acetones and agitating 
to homogeneity, 30ml of ethanol was added, further. 20ml of mineral constituent solutions of the (B) component of an example 8 
was added, and it agitated until it became homogeneity, and the substrate with the rebound ace court film was completely obtained 
by the same actuation as an example 8 except having replaced the film base material with the polycarbonate film further. The 
evaluation result of this base material with the film was summarized in Table 3. By depth profile measurement of XPS (the product 
made from ULVAC FAI, PHI-5600) of the film in front of a rebound ace court, the content ratio of carbon and silicon was measured 
to drawing 33 , lopsidedness was investigated to it, and the result was indicated to it. 

[0148] Adding and agitating 2.2'-azobis isobutyronitrile 0.2g to methyl methacrylate 12gin example of comparison 11 example 8, it 
was made to react at 75 degrees C for 3 hours, and except having dissolved 1.0g of the obtained polymerization object in 100ml of 
acetones, having prepared the solution of a polymethylmethacrylate compound, having considered as the polymer solution, and 
having used the film base material as the polycarbonate film, this actuation was completely performed with the example 8. and the 
base material with the rebound ace court film was produced. Table 3 was asked for the evaluation result of this base material with 
the film. 

[0149] On the polycarbonate film with an example of comparison 12 thickness of 0.4mm. the silicon rebound ace court agent made 
from Japanese DAKUROSHAMU Lock [the sol guard NP730] was formed in the bar coating machine so that the thickness after 
desiccation might be set to 4 micrometers, on it, hardening processing of 2 hours was performed at 80 degrees C after that, and 
the desired base material with the rebound ace court film was obtained on it. The evaluation result of this base material with the 
film was summarized in Table 3. 
[0150] 
[Table 3] 
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[0151] As shown in Table 3, when the inclination film is used as a primer of a rebound ace court layer (examples 22-25), since it 
has inclination structure, inclination covering it from a mineral constituent into the structure at an organic component including a 
mineral constituent and an organic component, it is extremely excellent in the adhesive property of an organic base material and 
the both sides of a silicon system rebound ace court layer, and may fully demonstrate the engine performance of a rebound ace 
court layer. 

[0152] On the other hand, since the mineral constituent and the organic component have not carried out a chemical bond when the 
acrylic silicone which does not have a chemical bond is used as a primer layer of a rebound ace court layer between the methyl 
methacrylate polymer of the (A) component, and the mineral constituent of the (B) component (example 11 of a comparison), it 
does not become inclination structure, but the adhesion of the interface of a mineral constituent and an organic component is low, 
and inferior to the engine performance. Moreover, since the rebound ace court agent itself is the silicon system of an inorganic 
material when there is no primer (example 12 of a comparison), it is lacking in adhesion with an organic base material, and inferior to 
the engine performance. 

[0153] Example 26 The polycarbonate film with the inclination film obtained in the optical-recording-medium example 7 was set in 
the sputtering system, the SiN layer with a thickness of 8 micrometers was formed as a dielectric substrate layer (under coat) on 
the inclination film, and the under coat formation resin substrate was obtained. The desired magneto-optic-recording medium was 
obtained by setting an under coat formation resin substrate in a sputtering system, forming a TbDyFeCo layer with a thickness of 
10 micrometers as a magneto-optic-recording layer on an under coat, and forming a SiN layer with a thickness of 8 micrometers as 
a dielectric protective layer (topcoat) further. The following trials were carried out about this magneto -optic-recording medium. The 
result was summarized in Table 4. 

[0154] (1) Adhesion JIS between an under coat and a base material film The squares tape method was enforced according to 
K5400. After making 100 mass attachment and the Nichiban Scotch tape stick the squares of 1mm angle to the paint film side of 
each test piece by pressure in a rotary cutter, 180 friction tests were carried out at the rate of 300 mm/min. Adhesion was 
evaluated by counting the existence of exfoliation among 100 masses. Moreover, the temperature was lowered after 2-hour 
maintenance at 70 degrees C in oven, having covered it over -30 degrees C for 2 hours, and after that, it held at -30 degrees C for 
2 hours, and 5 cycle **** and a thermo-cycle trial were carried out for the process which carries out a temperature up over 2 
hours to 70 degrees C again, and adhesion was measured similarly. 

[0155] (2) Film degree of hardness JIS According to K5400, the pencil hardness test was carried out with reed MITSU Seiki Co., 
Ltd. make and a pencil scrape test machine, and the existence of the blemish of a paint film estimated the film degree of hardness. 
[0156] After mixing 10ml of polymer solutions of the (A) component of an example 19 to 40ml of example 27 acetones and agitating 
to homogeneity, 30ml of ethanol was added, further, 20ml of mineral constituent solutions of the (B) component of an example 19 
was added, and the magneto-optic-recording medium was completely obtained by the same actuation as an example 19 except the 
actuation agitated until it became homogeneity. The evaluation result of this base material with the film was summarized in Table 4. 
[0157] It kept at 75 degrees C, mixing and agitating example of comparison 13 methyl methacrylate 12g, and azobisisobutyronitril 
0.2g, and the magneto-optic-recording medium was obtained by the same actuation as an example 26 except having made it react 
for 3 hours and having obtained the organic macromolecule component. The property of this magneto-optic-recording medium is 
shown in Table 4. 

[0158] The magneto-optic-recording medium was created by the example 26 and this technique, without forming organic-inorganic 
bipolar membrane in an example of comparison 14 polycarbonate substrate. The property of this magneto-optic -recording medium 
is shown in Table 4. 
[0159] 
[Table 4] 
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[0160] In addition, the curvature of each substrate after holding under the high-humidity /temperature of 70 degrees C and 90%RH 
for 40 hours was measured, and when it investigated whether there would be any trouble in the writing and readout of data, the 
problem did not have both examples 26 and 27 and the examples 13 and 14 of a comparison. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows relation with the content of the sputtering time amount in organic -in organic bipolar 
membrane obtained in the example 1, a carbon atom, and a silicon atom. 

[Drawing 2] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 2, a carbon atom, and a silicon atom. 

[Drawing 3] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 3, a carbon atom, and a silicon atom. 

[Drawing 4] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 4, a carbon atom, and a silicon atom. 

[Drawing 5] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 5. a carbon atom, and a silicon atom. 

[Drawing 6] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 6, a carbon atom, and a titanium atom. 

[Drawing 7] It is the graph which shows relation with the content of the sputtering time amount in the paint film obtained in the 
example 1 of a comparison, a carbon atom, and a silicon atom. 

[Drawing 8] It is the graph which shows relation with the content of the sputtering time amount in the paint film obtained in the 
example 2 of a comparison, a carbon atom, and a silicon atom. 

[Drawing 9] It is the graph which shows aging of the permeability spectrum in the light field in the paint film obtained in the example 
3 of a comparison. 

[Drawing 10] It is the graph which shows aging of the permeability spectrum in the light field in the paint film obtained in the 
example 4 of a comparison. 

[Drawing 1 11 It is the graph which shows aging of the permeability spectrum in the light field in the paint film obtained in the 
example 5 of a comparison. 

[Drawing 12] It is the graph which shows aging of the permeability spectrum in the light field in organic-inorganic bipolar membrane 
obtained in the example 1. 

[Drawing 13] It is the graph which shows relation with the decrement of with a wavelength [ in the paint film obtained in organic- 
inorganic bipolar membrane and the examples 3-5 of a comparison which were acquired in the example 1 / the UV irradiation days 
and wavelength of 500nm ] permeability. 

[Drawing 14] It is the graph which shows change of the visible-ray permeability in the exposure trial of the sunshine weather meter 
of the film with which organic-inorganic bipolar membrane was made into the interlayer, and the titanium-dioxide coat film was 
prepared obtained in the example 1. 

[Drawing 15] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 7, a carbon atom, and a silicon atom. 

[Drawing 16] It is the graph which shows change of the visible-ray permeability in the exposure trial of the sunshine weather meter 
of the film with which organic-inorganic bipolar membrane was made into the interlayer, and the titanium-dioxide coat film was 
prepared obtained in the example 8. 

[Drawing 1 7] It is the graph which shows change of the visible-ray permeability in the exposure trial of the sunshine weather meter 
of the film with which organic-inorganic bipolar membrane was made into the interlayer, and the titanium-dioxide coat film was 
prepared obtained in the example 9. 

[Drawing 1 8] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 10, a carbon atom, and a silicon atom. 

[Drawing 19] It is the graph which shows the relation between the sputtering time amount in three kinds of organic-inorganic bipolar 
membrane obtained in the example 11. and the content of a silicon atom. 

[Drawing 20] It is the graph which shows the relation between the sputtering time amount in four kinds of organic-inorganic bipolar 
membrane obtained in the example 1 2, and the content of a silicon atom. 

[Drawing 21] It is the graph which shows change of the visible-ray permeability in the exposure trial of the sunshine weather meter 
of the film with which organic-inorganic bipolar membrane was made into the interlayer, and the titanium-dioxide coat film was 
prepared obtained in the example 6 of a comparison. 

[Drawing 22] It is the graph which shows change of the visible-ray permeability in the exposure trial of the sunshine weather meter 
of the film with which the under coat agent was made into the interlayer. and the titanium-dioxide coat film was prepared obtained 
in the example 7 of a comparison. 

[Drawing 23] It is the graph which shows change of the visible-ray permeability in the exposure trial of the sunshine weather meter 
of the film with which the under coat agent was made into the interlayer, and the titanium-dioxide coat film was prepared obtained 
in the example 8 of a comparison. 

[Drawing 24] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 14, a carbon atom, and a silicon atom. 

[Drawing 25] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 15. a carbon atom, and a silicon atom. 



[Drawing 26] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 16, a carbon atom, and a silicon atom. 

[Drawing 27] It is the graph which shows relation with the content of the sputtering time amount in organic -in organic bipolar 
membrane obtained in the example 17, a carbon atom, and a silicon atom. 

[Drawing 28] It is the graph which shows relation with the content of the sputtering time amount in organic -in organic bipolar 
membrane obtained in the example 18, a carbon atom, and a silicon atom. 

[Drawing 29] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 19, a carbon atom, and a silicon atom. 

[Drawing 30] It is the graph which shows relation with the content of the sputtering time amount in organic -in organic bipolar 
membrane obtained in the example 21. a carbon atom, and a silicon atom. 

[Drawing 31] It is the graph which shows relation with the content of the sputtering time amount in organic - inorganic bipolar 
membrane obtained in the example 9 of a comparison, a carbon atom, and a silicon atom. 

[Drawing 32] It is the graph which shows relation with the content of the sputtering time amount in organic -in organic bipolar 
membrane obtained in the example 24. a carbon atom, and a silicon atom. 

[Drawing 33] It is the graph which shows relation with the content of the sputtering time amount in organic-inorganic bipolar 
membrane obtained in the example 25, a carbon atom, and a silicon atom. 
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[007 1 ] #^CDqm-««««ffi»»»Offijft& 

Lttt, ±j&Dmmmtc. < i ) mmrntmm 

(2) &i5mmmmfrt>ti:zuvjjv bVH^^<o^m 
m. ( 3 ) smmmmfr h * zimaxy h ;uacd* 

mm. (4) 2/y*-**~7M»fr6fc*ffiK»- 
HffiOfa-^-f >^J8©*KS. (5) zsVU-*Z~ 

(6) vOl/-y;i«fc<J:»)*tG«K 
». *K»X^tm*»»3-l*/cWR) , (7) IgfltfJ 

y * *> 6 & * m$mmw<D o h seygis l r * * ? y > 

[00 7 2] (0) M»H«B<D5/y/;<OOHS*3pM 

uc ^9>x*»:/y>44M*>?**--hX*9:/y 

* ^ y >#tm<Dm&vj b t ox<omm. ( i 
o) flHMHOirovy^ooHX^fdfiiLr. s^jib 

(1 1) ^^X^-^ >y (**~7, 

-isV*. *>>Vziz-T-ls*)iim»&'&mV&l) s (1 
2) ( 1 3) 

* » ^c^jnai©^®^©:/ y - KT^ b • 
(14)^^7 **®<Z«Mtl*Jt»L ( 1 5 ) «W 

r -f (16) p±raw«it**aoa 7h*ii 

[007 3] 
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[00741 Hiffi^ 1 

( 1 ) *«-flNW»IK>*Hft 

y^^yji/K^^ [wmmxrn (mm] n. 8 
sr 3 y p+wpita h y-rf h+s/s^ 
> [m^ft^x^ <«o »] o. 5*«a*u £<m 

W0tc<D%, C#1«C, 2, 2' -T'/^-fV^Pi 
h'j;!/ [ffXMXXIR (ft) «] 0. 2g««DU « 
#Uft#67 0 # C-C2. 5^KJ^S#/c. ^tD**T 
£fi*tNW3J0fc<Dfc. Ttrh>246 5y y* h 

y * h;u*jjn*, (a) fcfw&m&f&it&tovmm 

[0 07 5]-*, f h7xF^^7> [fn*tt^X 

»(*)«] 6 i. 5 s y y v h;VEf*c, &»o. o 5 
o. 8 ^ y y v b)i>zmftLti:&t>mTu. aarse 

r -fe h >5 i 5 5 y y «y h ;i/c*jku <fc < $ 

20 £CCx#y-;U7 3 8 5 y y » h;>-C#^L/T^^^r 
PKUfc. CO^fl??R^fcr>3-hffi (1 500 r p 

m, i o&m) cc-c, Ji<yy^;i/>^^y 

&c*&fcu 7 o -cr 1 2^mmmm!smr^c ^cc<t 

[007 6] ( 2 ) Pfffi 

_hiB (i ) r^/cW^i-^^^Mcc. xps^g rp 

HI -5600 j [Wv^-7r-f (ft) R] 

[0077] (a) Z!Blit^^>*raBlffljftO»^tt 
±IB (1 > -C^6nfcW«-M^^^*r^iO. 

ccoxcc rsTs-o i j VEmmm. (ft) m «9ss 

7Kr3^«:^o^W«n-F^. xtr>n^h& 

40 (1 500 rpm, 1 OfcW tCJ:0^b. 7 0*C*C 
1 2B^&&E^3tf£cilC<l;D, ^0. 4//m© 

^x^grtccAft, ae[6 0-c. ta^®s:5 0%cc^ 

0/c<3?^, -^^7^ btm^XXMM (^S2. 0 
mW/cm 1 ) L/, $m&m$ilC<$5 pJ«* (4 0 0- 
8 0 0 n m) ro^3S^O^^b^SteU/c. 13 1 2 

[0078] m9\mmmwc*t-rz>$t&boo 

50 nmT©aa*©«l^SC<t*»6. 



m 
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[0 07 9] «&i!lgg£i*fS> £6*C, CCDmZV^is 

+ (I«g6 0-c, x^u-y-j 

<D^{k5CJ:»3ii-</c. SI 4Cc^:^> 

-r. 50 0 nm<D%&imm*. &mm<o9o%ictt 

[008 0 ] ^t&M2 
[008 1 ] ^*£#J3 

[0 0 8 2 ] H*S#J4 30 

k&^t, #y^7S>i/^£*yu~hg&c7>ft 
«coi»rsoii«i6i^««coT, tt&m&wmxjit. m 

[0083] mims 

mm (gsiti/i) r5fi«c*«urffli» % 40 
0. 5cm/^) *»SUfcJa«-B:, mfam 1 <h [5l«tc 

[0084] %K(f)6 

y * hJKDftfc>0«c % [fa 50 
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#*fiHX£l (80 H] 8 4. 05«;«J7 
Mb/to 06 (C % ^^-^^^i^IW 
[008 51 HM7 

=foD(c*y*/-;K*- (2ix>^^7';>^ 

[0 0 8 6] HJfeflJ8 

(i) &m-mmm&m<mi& 
[ (A) i$#<D39»] 1005';^ hjuo^xus 
UK;* * * y ^Jt, [fD3fcKISiXS(t*)K (K»M 
MA4BE«Ci*J**) ] 10. 9 2gRO*3-y 

**y D^->^Ptvuh y^ h**^>v> [ffiHH&s*x 

»(»)» (PJ»MPTMSiBla«Ci*»*S) ] 

2. 7ig^xnt^L, <t<twf u/cco^, cn 

tC, 2. 2' -TVfcTX^V^P-hlUb [fD3ftK3fi 

xssct*)&] o. 2**as»nu m&Lxmmi,*:. c 

<d?s. r-fe h > i o o s y i; t? h i . o g 
«8JW3tf, (A) ^5^0W^^4k^O^ (JW 

[0 08 7] [ (B) ff&comm fF7ih^ 
^>^>^> [«J3fciffilSX|gC»«iSy^lt«l (WflTEOS 
iBSIB-r^Ci^*^) ] 12g^x^y-;H0$y 

-;l/5 ^ y y > h^e>«:**iR«:tR»Ott*«^»*<c 
?STL//c. c©H^*«*sar5i$ra8»*u (B) 

[0 0 8 8] [fiU4IQft««CD«IH] *»**S«1 0^ 

y y 9 h^r-feh>40 ^ y y ? h;i/r#^b, <t< 
mi?^ xif/-ji/4 0^ y y ^ h^««ttu $6(c 
mmimmm 1 o 5 y y ? h^^tti^, fi^oriii4^ 

[0089] [«»H(DXhf>3-h] Xf>3-^ 

h (PET) 7^;UA WK»»^7-T-6 
0, 7^I/AH^18 8MID] ^i)£U 7-fJUA<D^ 

9^1 500 rpm, I 0#fffltcri51^3^ 



# 



(13) 

23 

70-cri 2mMmmzteism?zc±icj:Q. 
[oo9o] (2) r^^rmm 

[0 09 1 ] ( 3 ) ffFflfi 

^hU-^NDC-200C) fc-fy^n/^— jutm 
0«K*JRU;teiS£v Xf>zi- hfife ( 1 5 0 0 r p 
m, 2 0IMBI) CCCSfeWU ^-^>^8 0-cri2^ 

<DI*{i:* * > n - h R& JgJ$ Istc. 

[0092] t(sai^^^3 ±3&tfmmit*z>& 

2 0^*1 8#) *ffl^rfi3tB»Klfti&tfC\ 

©i«»»iHec»^swtB*«fflitt*©a<b*^'r. 5 0 

OnmOltffiMmmte. $mm<D8 1 %K*tU 2 0 0 

[0 09 3 3 £fc±iS (1 ) j>?Ltc? a ^ 

AZX-hfl'-'JtplcX. 13 0'C, 1. 7kgf/ 
cm J (D^r3B#r^^SU/c4)CDCC^C^T v ±12 

[0 09 4] HJSM9 

[«l4fraigO=iP^ft«KHl] IQ60I8 (C*s^r. P 
ET7-f ;UA [lU(tt)S^5 7-T-6 0, 
JP^l 8 8 Mm] IKHWfm^a-f ^ > ^l/fc 

5 0V, 5 A) r3^&Sbfc#*H£, ISfcfll 

A^Wc. C(07 J J >V 40 

? * if ~y - * - oww»ia«:»r & nja*«aiaii*© 
affc*^-r. 5 0 0 n mvymm&mK. mm<os 1 

%CC^0r. 2 0B^Sa^«7 9% < i:««li^L'C4Q 

[0095 ] H*fctff 1 0 
mfoW8tC*5l>X, MMA/MPTMSCD^UW:^: 1 0 

/1 iir, (A) j£#<di 0 g/y 9 h;Kor-tr h> 

?g&*g§$¥L/t c TEOS 1 2 r**J:CJC«tttt 

2. 5e. x*^~;U5gOil^?^£?iiTU 10^ 50 
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pwtt«M<b ufc. (A) ®&m<DZ 5 y y 

* h;l>£T-feh>2 2 s y ? hJbac«»«WE»«4 s 
y y * h^£tfl-£U 36ten -^tf^-;l/2 1 S V 
'J » H>U*JHRJ:< jH^L/to CCD^KPET? ^t/A 
£?fitU 1 5 cm/#CDi!gT3l£±tfTn-^ <f > 

LmmicmmLfc. bisk. xr***vz*tmmL* 

[0096] H&W 1 1 
SQfeW8(C*5l^r. MMA/MPTMS^/l/it^l/ 

1, 20X1, 100/liOr, (A)^W10g 
/U * h;KDTiz h>jg»*838b/c. — J5f, TEOS 

1 2 g*$<fctfig&&2. 5g k x#,/-;U5 gODig£jg 
«£»TU lO^WtriW^iiUc. 

(A) i&fri£(D3$ yy» F;i/<f:rth>2 2^ yy? 

C«tCPET7^I/A^il. 5. Ocm/^OI 

0C t ±IB 3 @S(DMMA/MPTMS (*;I/J:b) 

COS^6MMA/MPTMS(D^;l/itCD^b 

[0097] mum 1 2 

IS*«8CC*5^r. MMA/MPTMSO*^Jt*l 0 
/\ <LLT, (A) jfcfltfU 0 g/y * h;KDT-fe h> 
gjfi€PSb/c. TEOS 1 2 g:fc<J:Cf«ffiI* 

2. 5g, x*>>-^5ff©ig^jgffi£STU 101$ 

p»iti§^t t,fc. (a) tf&m<D uu»j 

* h^ir-fe h >4 ^ y y * hivcc*i««»«*fe«a 

JUD^.. ffift&MUBPl. 2, 4. 61I%(Dt«^ 
iliaL/fco C^^^)IS0ll8iR^)^rPET^-f 

x^^^y>y^<b^-fmM^©^W^i©ra^ 
[0098] mmm 1 3 

»^3-f ^>>/U 4 ^-7-^7 0^ 12B3 

h <^a^«c»)i«p J - 1 ) x3&m$motc<D*> x 
mt*zis%®m^-vm (a*fi^«NDc-2 

0 0C) 1 g&l&l&mO. 0 8gi2-7"PAV-^9 
gCC<t0^b/c4>CD^rXtr>n-h^ < 1 50 0 r p 
m, 20#fl) (crtgfljb. 8 0*C(O^-^>ttJl^ra 



(14) 
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&1 
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[009 9] 

can 





R S B3 13 (hr) 


0 


6 0 


12 0 


18 0 


2 4 0 


4 2 0 






<3 


<3 


<3 


<3 


<3 


<3 


* iS 















[0 100] ftttfffl 
[0101] lt«M2 

*>0«c^x««*fflt^cJ!U»tt k SO60U <fcEJ««cb 

earn** J: * a mm.j-<D^m&± <ommz ywv 

[0 102]ttKM3 30 

r6JR©r^yjH/'j3->»|i8j»jK tgs- 1 020 j 
[Kffi^J* <*)«] 6. 5**HPx>/-fv:/n<r5 

^-jws^iSffli miibi/i ) 2 0 firccjun^. smg 

>3-^(1 500 rpm 4 1 0^) ti^l, 7 

o*cr 1 2 BaffliaBs-er. ^raisti utoii^M 
[0 1 0 3 ] Djtft*M^r©^03gig^x^ 

^h^©K«gEft**i/ % H13CC, immmtBULt 40 

iftft 5 0 0 n m -C<D$2li&^<Pi&4>M£ <DBBflt€ V^VTl 
^T. B9teJ:aqSl 3*>6flrt>S«fc5ec 4 COIM 

[0104] Jt«W4 

reJE©fc«S»JW rx^;U^fJ^r-h40j [3JUn- 
h 8. h;Ux>/-/y^cJ/N"-/-;i/ 

(SSibl/l) 20sCdJD;t, Httttel/ft: 

#y>*/uy y u- h g*g± >n - 

hft (1 5 00 rpm k 1 OfflH) TttEftL, 7 0*CT 

i zmw&mz&x. *rffl*iur©^js*jBiatS-& so 



[ o i o 5 ] 0 1 o trc. in^ffi&v<D&m<DMmmx 
r^T. Si o**J:eFHi 3*64W»*J:^«c % ccdp 

[0 10 6] Jt««5 

mjROT^yius/yn->wn«» tgs- 1 020 j 

->-ji*£»»I (§Sit I / 1 ) lOg Kfln*., 
^bfcfc©«c, rfiJKoatf^tffJ Tx^;|/^y>5r-F4 
0j [rajl^-MHO «] 1. 9fi?£*>o<0«T 

jWH^mn (swt 1 / 1 ) iok €«uu siim^ 

*U U- hS^±tCXtr>n- h& ( 1 5 0 0 r pm, 
10W)«l, 70'C-Cl 2B«Uett3'&T, * 

[0107]illk: ( oJ«3!6««r©KK<Daja*^ 

£i£g5 0 0 n mrOMia^^^SiOPO^ 7 
TtjVT. SI lfcJrD^l 3^6^-SJ:^CC, COOJ^ 

ass n^. 

[0 10 8] It ^6 

i (b> ^ifiit^^Lx^^mm-m^m^mm 
m&WL*'&&Lit. ?tj:t>*>. 5 o 5 y y ^ b^w? 

Xi3^§tc^^^y;^y^;l, [^Ot^^X^C^)^] 
12^*50:^2, 2' -r^x^y^p^h yju 
[ffi*N5^xmc»)^] 0. 2g^AlU ^Srl/T^ 

7^^^-7-r^b^c^6, 7 5*ct2. 5B^ra^ 



# 
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[oio9] mfow&±m&icrtv^h*isis 

7>MU (B) ^D^«fiS»Sffi*^. 

£ft/c:7 ^ ;l/ A<Dtf ^ >«5 x 1f-> 
-*-KJ:*^W»«<D*S*£ig2 1 fc^ e 5 0 
OnmJCfc^^^Mia^^ WWa©8 3 56^6 5 H 

ra«3a»-cr'CK:3t«aia**«4 5%*rfiTi/. *■ 10 

~otc 0 

[ono]ttnH7 

ffl (B^W3i(«^trxhU-^NDC- 1 00 A) £ 

y a )V A £ * -f > ^ x if - y - £ - J: S (JgiiBl 
SI*)&£tTo/c 0 02 2CC1t>->-W>'i?:c1f-.X-2 20 

-©«»i*ra6c^s^*i»a«*©»k^'r. 5 

B|1BiMa^r«caaB8ift*3&«5 7 9€*rfiTb» » 
C0111] ttMM8 

Wzi-b$tltt7 4JVA&Wt m CCD7 4 >V<U*VlsU 30 

Tz^mytffimMmcomtztTk?. soon mjc^ws 

C0112] 1 4 

[ (A) l£&<DMK] ^/Wff'J U-h 2 1. 8 gr 
*J<fctf3 ->^i"JP^>7'a t;l/h h Crisis'? > 
5. 4 1g^U t <fc<tI#0*:<D^ C*UC2. 40 
2' -7*/tf*-fv:/*n-MJJK>. leZmML. 
8t#Lft#67 0-CC2. SBfflfl^Stffc. ft»«, 

(a) &&<Dm&*wmzmmisTc. 
[oii3] [(B) j&fromm] — fh7iht 

i^5/^>4 8 0 0 0 g <DUSl£j&rp 

CC, igffi^40 g<tx£^-;U2 00 g<b7K46 0 z<D 

[0 114] C^Rf^ttoMB] 50 
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(A) ^(om^f-mWL^^JV^ayjvzr i . 5 y * 
h;u«Minu S^t/fco^, cncc <b> f$ft<o 

[0 115] [flUIIO^-a-H fc^-/^*5/-F 
(ft) ttSSo r^JU^a— $r— M2 0 0 J CCT**v>f 
& (*$£I0 . 1mm. 7^>M 1 Om/m i 
IK f&iiS&l 20'C) OCT. JfcU (ft) 
*JUA r;l,*^-T-60j (J1^5 O/zm, $13 3 0 
mm) (Cilb. J1*0. 1 MmOT-M^I^ 

Bissti'fc. c<Dm&-o^x$mwi ±m&ici,xm& 

&€IHEL>fc. 02 4aM'j ^»;>^r^ij^MT- 

[0116] H&fll 1 5 

h^CE>^^^V^IU4rh>(C«MVUr (A) fi& 
^IttHHBX ilfc. C ©K^F«g«(c , 1 - :/ * y 

Wl 4K*5tt£ (B) ^Oi8te^«iS2 0 0g^ 

[0 117] Ctt£, 7**hgffi (ft) ftlSX^U- 

rw-88vy-xj tc^o, xt-eo. 2MP 

a v X:/U-^gt 1 5 cm, *:/U-»t»K1 5 m/ 

mi ntcr, £iu-3> (ft) ttSir^y^K rr* 

y^-fhj (H^2mm, 3 0 0 mm x 3 0 0 mm) *C 

mil/, 8 o'cxfzm&mvx . m?*o. isumom 

«-*««fi^K*«:3K«$^te. C<Dfittcoi,»T|B&W 
1 <hP«(C OT{HM£«Mit,fc. 0 2 5 CCX/< v $ V 

[0118] XttM 1 6 

4ipaajcor»6ti3tfi^a©rt. 

^MX^ (ft) & J rh^<(VlsTi-Yt'Z> 

f 7^-Si 400j 56g^l>J? h;U<DhJl/X> 

[oi 19] cn^:, r^xh^eg (ft) ais^^u- 

*?> rw-88->V-Xj CCJ:0 V xr-BEO. 2MP 
a. *:/U-^&tl 5 cm, X^U-jS^jl^ 1 5 m/ 
mi ntcr. ZIU-3> (ft) tmT?V)\>& tTZ 
y^-YhJ (ll^2mm ( 3 0 0 mm x 3 0 0 mm) tt 

i 4Piatci/r«»tt?&mffi0fc. H2 6<cx^?»y 

[0120] 1 7 

^fe^ i 4 tmmic ux&t>titcWL^wi<Dft. i g 



m 
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m <«o y^tf> rn 10 (2 0ii%t^b 

J 0. 2 9 'j 7 Mt>£0. 7 1 y y bfrOJris 

CO 1 2 1 ] CM, ^f>3-^- ( 1 5 0 0 r p 

0J K&XU 8 0°CnB#fSL 9 5U 80%RHt 
3«FlBIK««H10r. m&0. 1 

[ 0 1 2 2 ] n*&w 1 8 

[ (A) tffcH>8t8] **u> (*a#*6li§x^) l i. 

> 1 . 4 2.? &£«5 05»j'J? hJUOtf^X^SCA 
tl. 2. 2' -TV^X-fV^P-hy^O. 

M©*/^XS»eCj|£U fh7tKP77>^2 20 

OOZVV vh iucc jSKS ( A ) 0»©iS$Hr«S8 
©tf^^gK:-^!^ t Ka77>4 o s y y 9 

m&iotH i rff ^n/c«n«fiR»jSjR i o s y y ? h 

[0 12 4] [«*HR©Xt>3-h] ±S5**«*JB 

PETs«±cc«feipo. «m$*e-cw«- assays* 30 

coi25]n*fcFU9 mn&y a *A 
( 1 ) &m-m%m&m<Dfc& 

j**frJ*9V U— h 1 0. 9 2 efc^tfS y 

fi<«»0A:a, cncc v 2, 2' -tw*av-** 

P-hyiUO. 2g$MlIU a»0^675*CT?3 40 

sirajsis »6ftfcm£«j<&rt 1 . o e^r-b h 

> 1 o o 5 y y 9 h jncBJureth (a) f&womm 

Ltc. 

[0 126]-^ 7-h7Xht^>7>12g^x^ 

i o 5 y y ^ h jwc^o/c»sk:, a«H3 . 
1 & £x*-/-*5 5 y y 9 h**&tt**jfte9IB¥(/ 

#U ( B ) ^0jWt^«[«:f#/c. 7t F >4 0 

* y y v h ju«cSF*HP»ifc i o ^ y y 9 h so 
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— oc«#0fc», x^^-;i/4 0 5 y y 9 h;u*»fll 
L/» Mtc, *sflUS5> i o s y y 7 h;n&fti*.. J4— cc& 

[0 127] COi$jR%Xt:>3-hS (1 500 r 
pm, 1 0#) fcOS^w&so. 188mm(Dtfyx^U 
>irU:7*U— -fJUA±fC&*&U 40*CT?12i 

£7&j££i*/c„ C<om<OXPS {TJ\"*»j9 • 

£L PH I -5 6 0 0) of^^07 T <f*i»gtcJ: 

fc. S29CC x^^y^yi/^NFKigSRM^J:^ 

flmfc**»tt*#* * c t m)z>« 
c o i 2 8 3 < 2 ) < )\,j»<Dfm 

( 1 ) -C'iWhtitcMhtc. ^^^^9 0Ii%R 

^f, H S - 7 2 0 ) iCXmZ 4 0 n m^iSR^e 

S&SMKMt «»Kil*KT©**6K:ffir>rii 
^fc. *©HS*«r*2JC*i«)^:. 
[0 1 2 9] C-O f-MS«a 

(P) #HU§&2£ 

###tttt (amum. uv- 2 1 0 0 > 5 5 

OnmCD^^ja^ (%) ^«iJSL//c e 

J IS K54 0 0KZi£D, g^if- ^ffi^HSSO 
fc. Mi^^lIJCP-^ 'J ^-tCT 1 mm 

^oiia^ioov^, ^^oi^Df-^ 

(SUfcffifiD *BE»<*1*fc«. 8 0 0 mm/in i n<Dii 
S-Cl 8 0S:^iOg|^€imL,/c, 1007XOH 

[0 1 30] (x) MfKtt 
WBI>t**-^>*"C, 7 0*C-C2l»ra«f*fiL -30 
•C«:2^BI*>WCRau. €©^-3 0*C-C2B$^<S^ 

u w^7o*c*r2^fsi*>wr»aT^a^5^-r 

<02f#1± ( 1 0 0 7^^(DM^cr)W^) ^5ii2T^C <fc 
[0131] HttW2 0 

^^7 r«5n^ff(R-«»«d«milo»^ y 

[0 13 2] HJfeW2 1 



• 
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[0 133] 7t F>4 0 5 'J 'J hJPfCHSfe^l 9 CD 
(A) &#T^1 0 5 'J 'J 9 h^fcS^lyJfc— 
LfcSL x£./-jb4 0 5 >; I! * hJU«5SiJDU HOC. 

[0 13 4] |^3 0tC, ITOl^3-f ^milf 
K. PHI-5 6 0 0)©f^^O7T^Jl«IS«CJ: 

r. 

CO 13 5] JtRM9 

£2 



12000-33628 1 
32 

0»*r-te h> 1 00 3 y y ?r MWC» 

tfy^/uy **yu- Mt^©^*w« 
i 9 ±±< mm^m^mmny 4 

[O136]031JC, I TOi^^-f 4 Zs#~?2>m 
SL PH I -560 0) (DfzrxzrayT-Ol'fflfelcJ: 

To 

[0137] Jt8ffl 1 0 

<Di%mi 0 5 y y ■> hju^r-tr b>2 0 5 y y * h^t 

x*y-;t,2 0 3 'J y 9 hJUCTttRLSfeffiK* 

ttttjOfeM 1 9 i^«ffecr»atty * ^«fM 

CO 1 3 8 ] 

CSI2] 







(G/O) 
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